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EDI TORI AL

Ask al nost any person you neet what they know
about diving problens and they will nention
Deconpressi on Si ckness and Sharks. These are
certainly matters of i nportance to divers, but

the former is one danger npst sport divers
shoul d be abl e t o avoi d by pl anni ng t hei r di ves
correctly and the latter is fortunately an
extrenel y rare cause of norbidity. Surprisingly,

perhaps, there still remains nuch that is not

understood about both these matters.

Deconpr essi on si ckness, whichonly ej ected Ai r
Embol i smfromits enbrace inthe early 1930’ s,

has becone so thoroughly researched that now
no really inforned person can state wth
certai nty where t he pat hol ogi cal basis of the
synptons is |ocated. Lucky is the newy
qual i fied diver, who is probably certain that

the bubbles are where the synptons are
experienced. It is indeed good to have the
benefit of Dr David Elliot’s experience in
these matters, for diagnosis is only easy in
the edited case presentations which reach t he
t ext books.

In his usual insensitive manner, Man has
carried into the marine world his superiority
conplex vis a vis other creatures, tending to
treat themas food, pets or a darned nui sance
t o be hunt ed down and possibly elimnated. In
recent years the ecological inportance of
creatures |labelled as “vermn” has been
i ncreasi ngly accept ed by t hose not i nmedi at el y
subject to their depredations. This process
has now even cone to effect our attitude to
Shar ks, t hough t he approved rel ati onshi p coul d
be rui ned by a few carel ess or hungry sharks.
Nowadays even underwater photographers have
real i sed t he nmarket for gung ho! bangsticki ng
of sleepy sharks is no |onger there. The
audi ence has even grown weary of [|ooking
vi cariously out of shark cages and t he search
is on for fresh thrills. Whet her stirring
sharks into a feeding frenzy and then seeing
whet her they can bite through chain mail
advances our under st andi ng of shar k behavi our,
or of the survival of sailors and airnmen in
shark i nfested vwaters, i s debatable. However
t he nbst obvious notivation is the desire to
titillate the jaded senses of the great payi ng
TV audi ence, and soon soneone wil |l get damaged
in a bid to outdo the opposition. Some nmay
renenber back to the pre-war days when
advent ur ous cameranen toured t he African bush
seeking pictures of charging rhino and of
natives hunting lions. People got killed (as
well as the animals) and were filnmed being
killed. Hopefully the underwater world will
be spar ed such an unwel cone devel opnent of ri sk
t aki ng.

St andar ds of Medi cal Fitness for Diving are not

identical, as can be seen by conparing the
information from different countries.

Undoubtedly the standards are applied with
very varying strictness even w thin each
country or even totally ignored. There is
general agreenent concerning the nmjor
prohi bitingdisabilities but assessnent of t he
di ver rat her than t he conditi on seens accept ed
in many instances. The BS-AC has apparently
becone less rigidinits attitude to diabetes
recently, though the remarkable |itigation
t hey suffered nust have made such a deci sion
extrenely difficult. Weare pleasedto publish
a report of this case, which has nuch of
inportance in it for both doctors and
instructors. The need for ECGas aroutineis,

l'ike the routine FBC, |ess required for sport

divers than is an audi ogramor a vital ograph
record. As has been asked previously, how
deepl y shoul d we i nvesti gate as a routi ne? The
French (CMAS) seemto t hi nk t hat t hey al one are
taking actioninthe matter of nmedi cal fitness,

whi ch rather ignores the efforts of their UK

nei ghbours and the information sent from
Australia, to nention but two sources. The UK
Department of Energy uidelines for their

Approved Doctors are adnmrable and very
simlar to the advice given by our President
(ref: Correspondence, SPUMS Journal July-
Sept enber 1981). The concept of a list of
Approved Doctors to undertake diving nedical
assessnent is one which may well devel op de
facto as a result of instructor choice in
Australia. The production of such a list by
SPUVMS coul d run into problens with assessnment
of doctor’s diving medical understanding, at
least until the RAN can provide nore courses
at the School of Underwater Medicine.

The publication of the Suppl ement has been an
intense task and all those involved deserve
congratul ations on their achievenent. The
publication of the nortality report for 1980
has simlarly had a | ong gestation but it is
hoped will be of interest to readers. It is
a preventative nedicine project intended to
keep its readers from beconmi ng subjects in
future years. The price of safety, |ike
liberty, is eternal vigilance.

Al'l readers are wi shed Seasonal G eetings and
interesting (but safe!) diving in 1982. Qur
apol ogi es are extended to Dr David Elliott for
any errors that have crept in during the
transformation fromtape recording to printed
wor d.

The postal strike caught the Editorial andthen
the Chri st mas hol i days del ayed t he printi ng of
this issue.



SHARKS DO NOT LI KE COLD STEEL

For many years Rod and Val eri e Tayl or had few
serious rivals in the business of taking
pi ctures of sharks, but the fil mJAWS changed
all that. Everyone wanted to get into the act
and show cl oser cl ose-ups of jaws just about
to devour the brave divers. There was no
| onger an admiring public for pictures of
power - heads going THUMP and sharks seen
littering the sea floor. It had al so becone
apparent that though sharks could be hard to
attract tothe canera area, even using barrel s
of blood and offal, once a state of feeding
frenzy was achieved the term*“inedi ble” | ost
al | meani ng. Cages were found useful, but t hey
restrictedthediver’snobility andthe public
soon becane bl ase and ceased to be i npressed
by the attenpts of the sharks to get at the
divers. The public likes to know that the
perfornmer may real | y get chewed up and t he bars
| ooked good and strong.

Despite much investigatory work, the USN had
been unable to come up with any worthwhile
shark repellant. Waring a bl ack plastic bag
nm ght save poor sailors but did not help the
i mage of bei ngfearl ess that shark phot ographers
need to have. Though the Mdses Sole is
repellant to sharks, divers lack the glands
necessary to secrete the short acti ng cheni cal
they produce. Then Ron had an idea. He had
seen mail boning gloves, used to protect
but chers, and deci ded to have a chai nnail suit
made t o wear whil e diving. The suit, weighing
6 kg, was flexible but naturally |acked the
stretch of a wet suit, so Valerie got the
honour of first wearingthe suit, of beingthe
first “live bait” to test its effectiveness.

The first dives, at Mdore Reef, were |ess
successful than expected, the sharks refusing
t o make del i berate att acks even duri ng f eedi ng
frenzy. The suit protected from brushing
contact fromthe sharks, but this was not the
ki nd of picture desired. Later, in January
1980, they were joined by their project

col | eague Jerem ah Sullivan. He was from
Scripps University and atrifle nore cautious
than Rod, wi nding strips of heavy fibregl ass
round hi s arms before pullingonthe mail suit.

Thi s was to protect shoul d any |inks break and
teeth seek t o penetrate t he subject (hinself).

Thi s was correct forward thinking! They were
at Seal Rocks intent on making a nui sance of

thensel ves in a cave containing several grey
nurse sharks. The sharks left in face of such
aggressi ve behavi our, though two wobbygongs

remai ned. After spitting out sone fish
covered by a piece of the mail one wobbygong
decided to ignore the intruders. A smaller

wobbygong was annoyed by havinganail clad arm
pushed at himrepeatedly. Utimtely he too
deci ded he had had enough, and took a nibble
at Ron’s el bowas he | eft, having noticed t hat
this diver had no mail protection. Thi s
i nci dent possibly tells us sonmething of the
di fference between Honp Sapiens and lowy
fish. Some days | ater a co-operative wobbygong
was found who bit Jeremiah’s protected arm
wi t hout damage to either party. Nowthey felt
confident that they could test in real danger
conditions and decided to visit San Diego
wher e t he oceani ¢ bl ue sharks, known to attack
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man and be fearl ess of divers, roamthe deep

wat ers.

Asnal | bl ue shark was caught and pl aced on t he
deck. It refusedto bite Jermiah’s mail clad
armby choi ce, only obliging when the armwas
forcedintoits mouth. Al survivedthistest,
the shark being rewarded by a return to the
sea. Jerem ah then entered the ocean with a
supply of fish. He noticed that he was nost
attacked when floatingonthesurface, attention
bei ng concentrat ed on hi s upper |i nmbs (hol di ng
the fish), hislegs beingleft aloneif he kept
themnovi ng. These sharks seenmed t o keep away
if he seened to be aggressive towards them
rat her than passive. They also seened to be
attracted to the orange wet suits of Rod and
Val eri e, who were taki ng photos of Jeremi ahin
thenetal suit. Hewas abletotrickthe sharks
i nt o gr abbi ng and chew ng hi s hand by wi t hdr awi ng
the fish he had been offering when the shark
was fully commttedtoits attack onthe bait.
Despi te vi gorous chewi ng and draggi ng of his
hand, it remai ned undamaged. |t was apparent
that the sharks were not interested in taking
a bite of the mail, only doing so when foil ed
in attenpts to seize the bait fish.

These experi nent al di ves required consi derabl e
and sustained personal courage and a total
faithinthe mail’'s protective qualities. On
one occasi on events nearly ended in favour of
the sharks, for one of the larger sharks
approached fromabove and grabbed Val eri e by
the head, then shook to try to cut free what
he was hol di ng. The shark, luckily, soon
rel eased Valerie. She was soon distracted
fromher sore neck as ot her sharks chewed her
arnms. |t was suspectedthat some sharks | earnt
fromtheir encounters and t hereafter stayed at
a di stance despite the offer of fish.

Inlate 1980 they returnedto the Barri er Reef.
In an attenpt to maxinm se the shark interest
on the arns, fish were placed under the mail
and ti ed about t he shoul ders. G ey reef sharks
appeared from the deep water and then sone
white tips over the reef shallows. Suddenly
asmall whitetiprushed forward and got a good
grip of one armand started to spin round to
tear out aportionof flesh. Wenthis fail ed,
the shark slowed, then let go. It made no
further attack but remai ned near by t hereafter.
Alarger white tip nowcane, doubtl ess excited
by the forner shark’s activities. It grabbed
an armand chewed, fish particl es being forced
out through the interstices of the mail as a
result. Valetie came to the conclusion that
unl ess the bottom holding teeth obtained a
good penetration, the shark will not start to
spin but contents itself with athorough chew.
It woul d be i nadvi sabl e to dive with any weak
or damaged links in the mail.

On one subsequent occasion a shark frenzy
nmel ee was entered and one shark grabbed
Valerie's face, dislodging her nmask and
regul ator and tunbl i ng her in a snappi ng “dog

fight” situation. Luckily Ron was nearby
filmng the events, so able to assist. The
mail had saved her life, but without its

prot ecti on she woul d never have pl aced hersel f
in such a dangerous situation.
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Caution prevail ed when t he great white sharks
were involved because they were capabl e of
crushing the diver and swinming off with the
remains. It would be little confort to have
a good report on the suit of mail in such
circunstances. They therefore made a dummy
and dressed it in the nail. A “Geat Wite”
nmade aggr essi ve att acks whi chthe suit survived
t hough any diver woul d have been kill ed.

It woul d appear that nost sharks dislike the
steel suit, possibly because of electrical
fields, but the Geat White shark is actively
annoyed by such suits. Once agai n arenedy has
failed to repul se all sharks. But as the npst
likely attackers are di scouraged, sone |ight
survival gear whi ch produced anelectricfield
nm ght be affective. Unfortunately the use of
an orange col our to increase the sighting of
survivorsinthe water tends to attract sharks
also. It is noteworthy that, when not stirred
into a feeding frenzy, sharks choose to avoi d
peopl e giving “I’mwel |l and active” signals.

Sone explanation of the sharks’ behaviour
comas fromthe work of Dr Adranus Kalmjn at
Wods Hol e Oceanographic Institute. She has
shown t hat the el ectroreceptors onthe head of
a dogfish can detect an el ectric field of |ess
than five thousandths of a microvolt per
centinetre. This sense enabl es detection of
prey hi dden beneath t he sand. To creatures as
sensitive as this, Rod, Valerie and Jeren ah
nmust have seened |ike Hi -Fi enthusiasts with
their woofers and tweeters at full vol une.
Only the Geat Wite really showed his
f eel i ngs openly about such unwel cone vi sitors.

LETTERS TO THE EDI TOR

The Editor,

It has been pointed out to ne that part of ny
letter to M Denny, printed on page 28 of the
July to Septenber 1981 issue of the Journal
could inply that nedi cal benefits are payabl e
for diving nedicals.

This is not so. The relevant section of the
Medi cal Benefits Schedul e Book, Amendnent
dat ed 1 Septenber, 1981, is Section 1, Part B,
paragraph 27, which is headed “Health
Screening”. This debars “nultiphasic health
screening; progranms for testing fitness to
undertake physical training courses, sport,
vocational activities; examnation and
di agnostic tests for driving, flying, and
other |licences, entrance to school s and ot her
educational facilities, for travel requirements
and for the purpose of |egal proceedings;”
from benefits.

| used the itemnunbers in the exanple to link

the services wth Governnent reconmended
f ees.

Yours sincerely,

John Kni ght

THE 5PM GAME
David Elliott

You are on holiday in a peaceful fishing
village onthe Atl antic coast of Cornwal | when
a |l ocal doctor tells you that he has a radio
message that there has been a serious diving
acci dent on a sparsely inhabited island sone
m | es away. He does not knowthe full details,
but apparently there i s one unconsci ous diver
and no reconpression chanber. There is a
fishing boat ready to take you both to that
island, but there is only a few m nutes |eft
before the falling tide wll prevent its
departure. 1t is not fine weather, so you may
not be abl eto get the pati ent backtothel ocal
energency room for about twelve hours. The
| ocal doctor drives you down to the harbour via
hi s wel | - equi pped di spensary. It is asix hour
journey out and a si x hour journey back, at the
very best, sothe chance of getting any support
out there is pretty negligible. There is no
radi o communi cati on avail abl e.

I want each one of youto wite down, in
order of priority, thefirst fifteenitens you
woul d want to take with you, as there may not
be time to grab everything.

Hereis alist of some twenty or soitens
which were alnost all in the final |ists of
f our groups of peopl e associ at ed wi t h conmer ci al
diving, who did the sane ganme a nmonth ago.
There was one itemwhich | considered quite
i mportant that no group put forward and | will
be very interested to see if you do the sane.
The itens are not i n order of i nportance. They
have been very carefully random sed. An
i ntravenous gi vi ng set, steril e pack, conpl ete;
A Doppl er Bubbl e Detector, conplete; Abattery
operated ECG Machine; A patella hamer and
tuning fork; A sterile pack conplete of
m scel | aneous cat heters; Heparinfor injection;
Trocar and cannula; Heimeich valve pack,
sterile, conplete; USNavy divi ng nanual ; Four
litres of normal saline and one of Dextran;
Vari ous ai rways, an Anbu bag or its equi val ent;
a lunbar puncture set, sterile, conplete; An
aur oscope cum opht hal roscope; Low reading
mercury thernmoneter; Cortico-steroid for
injection; A space blanket with respiratory
heat exchanger; An anaeroi d sphygnomanonet er
with stethoscope; Note paper and pencil;
Assorted needl es and syringes, sterile pack;
An oxygen cyl i nder and regul ator, conplete; A
portabl e suction unit; A |aryngoscope, with
endot racheal tube or an oesophageal obturator
airway; Urinetestingkit. Theonly other item
on the list is anal gesics, unspecified.

Now, believe it or not, that covers all
the options of the previous four groups of
doctors, all of whom had some experience in
di ving nedicine. The surprisingthingis the
lack of nedication in that |ist. You are
perfectly free to add addi tional itens of your
own to that list if what you have put down is
not included. It does not nean that you are
wrong, you nmay well be right.

Now, i n groups of five, parethelist down
to what you all agree are the first ten things
totake. | hopeyouwll findthat the various
groups have got sonme neasure of agreenent.



PROVI SI ONAL REPORT ON AUSTRALI AN DI VI NG
RELATED DEATHS, 1980

Dougl as \Wal ker
SUMVARY

Four (4) deaths were identifiedwherethe
victim was either using a snorkel or was
br eat hhol d di vi ng, two cases being the result
of surfacing in the path of motor boats. O
the other two, one was a poor swi nmer who was
i nexperienced in the use of a snorkel. He
apparently lost his equipment while on the
surface a little out of his depth and either
attenptedtorecover it or i mmedi ately started
to fl ounder about at the surface. He sank and
dr owned bef ore nearby peopl e realised that he
was in difficulties, his shouts not being
recogni sed as calls for help. The remnaining
deaths occurred when an inexperienced skin
di ver was so keento try out his new, first wet
suit that he entered the rough sea al one. This
was probably thefirst time he had di vedi nopen
wat er of f rocks. It is presunedthat he dr owned
fromsurface difficulties in the white water
zone around of f-shore rocks.

Five (5) scuba diving deaths have been
identified and anot her one is thought to have
occurred. In every case the victimwas very
i nexperienced andinfour theincident occurred
at the surface, the exception being at 30 f eet
dept h. Buoyancy vest problens were highly
significant in three cases, while two victins
were W thout vests. In one incident an
apparently tightly organi sed cl ass di ve ended
tragi cal | y t hrough a sequence of ci rcunst ances:
the group becane split and each instructor
t hought the victimand partner was with the
other, a strong current was encountered and
separated the t hree groups, and t he vi cti mand
buddy failed to operate their buoyancy vests
correctly despite a pre-dive inflation check
by every pupil. They al sofailedtodrop weight
belts or i medi atel y use their scubaair at the

surf ace. Rough water conpounded their
difficulties. One fatality occurred because
the recently certificated diver |acked the

sel f confidence to undertake a surface snor kel
swim of 70m failed to drop weight belt or
i nflate the buoyancy vest, didn't realise that
some air still remained in the tank, and got
carried by current into dangerous water. One
very i nexperienced, part-trained diver had no
COp cylinder in his vest and was not sought for
after separation fromhi s experienced buddy i n
a thick kelp area: he was not, in fact,
ent angl ed but seems to have drowned through
sone minor m sadventure.

It is clear that inexperience is the
singl e nost inportant critical factor infatal
i ncidents and that confidence with buoyancy

vest inflation, weight belt ditching and the
use of snorkel in diving conditions may be
vital for survival.

CASE REPORTS

Because of the difficulties experienced
inidentifying cases and in deciding onafair
assessnent of what actually occurred the
followi ng case reports shoul d be regarded as
illustrating the probable critical factors
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rather than being the total details of every
fatality whichoccurredin1980. Theinclusion
of those using a snorkel at the surface may
appear tobe anunfair applicationof thetitle
“diving rel ated” but the intent of the report
istoinprove awnar eness of factors influencing

safety rather than to manufacture |ow
statistics, andthe snorkel shoul d be regarded
as an inportant piece of equipnment, the
correct use of which requires training.

Fact ors whi ch are thought to have contri buted
to the death appear in italics at the end of
each case report.

Case Snorkel 80/1

This 18 year old inexperienced skin
di ver purchased his first wet suit a few days
bef ore going on a camping trip with several
friends. He was keento try it out so wal ked
al ong the nearby beach, with a friend, until
he cane to what seenmed to himto be a suitable
pl ace to enter the sea, a rocky area. He swam
out and hi s friend sawthat he was bei ng pushed
about alittle by the swell sotriedto signal
to himto indicate a safe exiting area, but
t hi s acti on nay have gone unseen by the victi m
The swi mer was seen passing behind a | arge
rock about 25 feet fromthe shore in disturbed

wat er . The friend then lost sight of him
despite noving to another vantage point,
becane al armed and called the Police. Wen

they arrived they enlisted the aidof acouple
of nearby skindivers, who searched the area
where the victi mhad | ast been seen. They soon
found the body on the sea floor the 12|b.
wei ght belt still on. Thisis believedto have
been his first open water dive fromrocks and
he m sj udged t he power of water near to rocks.
(ALONE. | NEXPERI ENCED. NOVEST. WATER POVER)

Case Snorkel 80/2

The victim aged 28, was with his wife
and two children in an area frequented by
others. Wiile his wife was choosing a pl ace
on the river bank near a shall ow area, he was
swi mmi ng on t he surface wi t h nask, snorkel and
fins. He wore only swimtrunks as the water
was not cold. The river was tidal and it was
near full ebb tide, the water being cal mand
with little or no current apparent. Small
chil dren were anongst those i n the water near
to him Two young girls saw himfloating on
t he surface | ooki ng down t hr ough hi s nask and
a little later they observed him thrashing
about and shouti ng sonet hi ng whi ch they were
unabl e to make out. He seened to be wi thout
hi s equi pment at thistinmeandtobedi sappearing
beneath the surface fromtine to ti ne, though
it isunknown whether hewastryingtoretrieve
hi s equi pnent or in panic |oss of buoyancy.
When he failed to resurface, the girls becane
alarmed. Less than a minute |ater they found
himfloating on the river bed in about three

feet of water, carried there by the water
novement. They had to summon hel p before he
could be raised and brought ashore.

Resusci tation was unsuccessful. The nmaxi mum
water depth in the river was 9 feet.

(ALONE. VERY POOR SW MVER. | NEXPERI ENCED
W TH SNORKEL. OUT OF HI S DEPTH)
Case Snorkel 80/3

While two friends renmained in the dive boat,
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two spearfishernan entered the water. They
had a float with a “Di ver Down” fl ag about 20m
fromtheir boat but were not diving near it.
They soon separated, one remai ni ng about 60m
away and the other (the victim about 400m
di st ant. This diver, aged 29, chose to
spearfish in an off-shore channel used by
speedboats travellinginthis area. Peoplein
a boat using this route felt a bunp, saw bl ood
inthe water, made an unsuccessful search for
t he shark or porpoi se they assuned that they
had hit, and then proceededtotheir destination,
wher et he propel | er was taken f or strai ght eni ng.
When the boat owner heard that a diver was
nm ssing inthe area he had recently passed, he
realised with horror what had happened. It
woul d have been inpossible for themto avoid
this tragedy as they had no reason to expect
a skindiver to surface in their imediate
path. The victim when recovered, was seento
have suffered i mrediately fatal injuries.
(ALONE. NO DI VI NG FLAG I'N BOAT CHANNEL.
PROPELLER | NJURY)

Case Snorkel 80/4

Family groups were picnicking on the
river bank about 350 yards fromthe river's
nmout h. A nunber of power boats were drawn up
on the bank about 50 yards downstream The
victim a boy aged 15, was usi ng a snor kel and
diving in the nearest deeper water (12 feet)
about 30 feet fromthe bank while one of his
sisters was inthe water nearer the bank. H's
father saw the girl tossed about by the wave
from the power boat which came upstream
rapi dly as near tothe bank as t he deeper wat er
al | owed, and as he rescued her he becane awar e
that the boat had hit soneone further out in
the river. He suddenly realised that the
victi mwas his own son and rushed to attenpt
to rescue him Unfortunately the injuries
received were imedi ately fatal. Afishernman
on the river bank saw the boy on the surface
inthe boat’'s path, but the driver of the boat
failed to see himat any tinme. The boat was
said to have been travelling too fast for the
river conditions and the |ook-out nmay have
been i nadequate i n t he ci rcunstances of there
being swmers in the water off the picnic
area, and the choi ce of the course near to the
bank inadvi sable, but there were ripples on
the water and the driver was facing into the
sun so it would have been difficult to see a
swi mmer i nthe wat er strai ght ahead. There was
no float or flag to give warning.
(ALONE. NO FLAG BOAT AREA.
I NJURY)

PROPELLER

Case Scuba 80/1

A nunber of divers proceeded in two
al um ni um boats to a noted diving area, sone
rocks alittle distance of f shore. The first
boat carried four scuba divers, the second had
three occupants. Two were spearfishers and
therefore presumed to be breathhold divers,
the third being the victimwith his scuba
equi pnent. They anchored, between 20 and 40m
apart, in good diving conditions. The victim
was a |l arge man who i s sai d t o have been a heavy
snoker. He had recei ved no scuba traini ng and
had no medi cal check, was aged 32 and was
maki ng his 3rd or 4th dive. He wore T-shirt,
j eans, mask, fins, weight belt and scuba t ank

witharegulator. He had neither buoyancy vest
nor snorkel . After entering the water he
appeared to have sonme minor surface problem
t hr ough ent angl ement wi t h one of the spearl i nes
but freed hinself and started to swi mtowards
the other boat on the surface while his two
conpani ons went off in another direction.
At this time two of the divers in the
other boat had descended while two were
conpleting their preparation as they awaited
thearrival of thevictim Hewas seentostart
free style swiming, apparently wthout
equi pnent and then t o experi ence sone probl em
but he did not call out so noinmediate action
was t aken. One scuba di ver i nthe boat t hought
t hat hi s assi stance m ght be required and said
so to his conpanion in the boat. He then
entered t he wat er and descended to advi se t he
ot her two scuba divers to wait where they were
while he proceeded underwater towards the
ot her boat. He came across the victimon the
sea bed, here about 55 feet deep, mnus
equi pnent. He inflated his own buoyancy vest
and surfaced the victim It was difficult to
get the body into the boat because of its
wei ght. Resuscitation was unavailing. It is
not cl ear why such an indirect response to a
presumed need for assistance was chosen.
Thereis noinformationconcerni ngthe ownershi p
of the tank (which was borrowed) or whether it
was turned on and no reason i s apparent for the
victimfirst ditching the equi pment and then
drowning in relatively calm water at the
surface. Possi bly he was overwei ghted and
swal | omed water, having no snorkel and
apparently not thinking to use his scuba
regul ator for the surface swim
( UNTRAI NED. | NEXPERI ENCED. ALONE. SURFACE
SW M PROBLEM  NO SNORKEL. NO BUOYANCY VEST.
SCUBA EQUI PMENT DROPPED. DI FFI CULTY IN
GETTI NG VI CTI M | NTO BOAT. BORROVED TANK. )

Case Scuba 80/2

A group of five divers had been toget her
at 65 feet for 15 minutes when one of them
accidentally dropped his weight belt and
started an undesired ascent, his problem
aggravated by the fact that he hadinfl ated his
buoyancy vest t o adj ust hi s buoyancy at dept h.
H s buddy ascended wi t h hi mand t he ot her s soon
followed. It was deci dedthat all wouldreturn
tothe shore, two goingwi ththis diver andthe
remaining two following inthe rear. It was
the victi mto-be and buddy who were the rear
party. The buddy suggested t hat an underwat er
return woul d be best but was told that all air
had been used. The suggestion that a snorkel
surface swi mnust be undertaken to cover the
estimat ed 70mt o shore was greeted wi th horror
as being too far. The water was sonewhat
choppy and a surface current was encountered
soit was decidedtogow ththe current rather
thantryingtocrossits flow Unfortunately
thi s |edthemintoevenrougher water conditions,
where they were hit by several |arge waves in
successi on. The buddy attenpted without
success to drop the victim s weight belt. He
did not think to activate the buoyancy vest,
as havi ng none hi nsel f, he never thought about
such an ai d. The victi mhad not worn this vest
previously: it was a type capable of either
oral or tank feedinflation. Subsequent tests
reveal ed that the tank still contai ned 450 psi




air. The victimlost consciousness and the
buddy was | ucky to attract the notice of some
surfboard riders, who assisted bringing the
victimashore. Resuscitation had a linmted
success, the victimreachi ng hospital. Death
occurred a week later fromthe pul nonary and
cerebral damage whi ch had occurred. This was
the third dive nade by the victim age 22,

since the recent conpl etion of a scuba diving
cour se.

(NEWLY CERTI FI CATED. | NEXPERI ENCED. LACKED
SNORKEL CONFI DENCE.  CURRENT. ROUGH WATER.

FAI LED TO DROP VEEI GHT BELT. FAILED TOI NFLATE
BUOYANCY VEST. BUDDY ASSI STANCE. DELAYED

DEATH) .
Case Scuba 80/3

This man, age 23, was an interstate
visitor. H's friend, a certificated scuba
di ver, hired scuba equi pnent for them both.

The vi sitor had been | earni ngto scuba di ve f or
the past seven nonths but this was only his
second open water scuba dive, the first such
dive being on the previous day. They
snorkell ed on the surface fromthe beach the
short di stancetotherocky coast area and then
di ved. After view ng an underwater cave t hey
became awar e of a current and decidedtoreturn
to the beach, but unfortunately soon becane
separated. The buddy therefore surfaced and
| ooked around for his friend, who he sawon t he
surface nearer to the rocks than he was, with
mask i n hand and nose bl eedi ng. Hi s regul at or
was out and not retained even when the buddy
replaced it. He advised the victimto retain
hi s wei ght belt, | est he becone t oo buoyant and
get washed onto the rocks, and started to tow
him At one stage the victim seenmed to be
attenpting to use his regulator and at sone
stage the weight belt and backpack were
ditched, though it is not certain when or by
whom Rough wat er made exiting onto the rocks
difficult. Resuscitation was unsuccessful.
The vi cti mwho was not wearing a wet suit, had
an 18/ b wei ght belt.

( PART- TRAI NED. I NEXPERI ENCED. SURFACE
DI FFI CULTY. ROUGH WATER NEAR ROCKS. CURRENT.
EXI TI NG DI FFI CULTY. BUDDY ASSI STANCE. H RED
EQUI PVENT)

Case Scuba 80/ 4

Ther e are many reasons for di ving and t he
search f or abal one seens t o have been i nport ant
todiversinthis area. The victimwas part-
way t hrough a reputabl e di ving course, during
whi ch he had dived in kelp and survived its
entangling properties without panic while
coll ecting abal one, and on this occasion he
was with a highly experienced diver on a
abal one hunt. They were in a kelp area,
snorkelling till they cane to a deeper area
whi ch they judged was nore likely to provide
better hunting. The buddy noted a |oss of
contact with the victim but imediately
afterwards suffered cranp and was forced to
ascend, inflating his vest (COp cylinder
functioned correctly) and droppi ng sone of his
abal one. He nmanaged to attract the attention
of some friends on the shore and a di nghy was
di spatched to collect him They had been
underwater only 20 minutes so he knew his
conpani on woul d have sufficient air remaining
for safety and it was not till he had been
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ashore for 15 minutes or so that he becane
worried and initiated a boat search for signs
of the m ssingdiver. The Police were alerted
but darkness had fallen by the tine they
arrived. Inthe norningthe body was recovered
fromthe sea floor. It was lying at the base
of sonme kelp but was not entangled. Water
depth was 30 feet and all the equi pnent was
still in place. The contents gauge indicated
700 psi renmining. He was wearing a buoyancy
vest but it had no COp cylinder, which was
known t o t he buddy pre-di ve. The reserve |l ever
was inthe “of f” position. The autopsy onthis
40 year old was unusual in that a Chest X-ray
was perforned and the mastoid cavities were
examined to exclude the possibility that
barotrauma had been a factor. This is not
uni ver sal | y consi dered at aut opsy i nvesti gati on
of diving-rel ated deat hs.

( PART- TRAI NED. I NEXPER! ENCE. SEPARATI ON.
USI NGSCUBA. BUDDY’ S CRAMP DI STRACTED ATTENTI ON
FROM RI SK OF LEAVI NG VI CTI M ALONE. NO CO,
CYLI NDER | N VEST. HAD OW EQUI PMENT. )

Case Scuba 80/5

Al t hough this diver had conpleted the
usual course, certificationhadbeenw thheld,
by nutual assent, until greater facility with
mask clearing had been denobnstrated. The
victim age 20, was therefore with a class

dive, intending to nmask-clear at 20m as the
final test. There were ei ght pupils, thechief
Instructor and an Instructor-in-training.

The di ve was careful |y organi sed, with a pre-
di ve description of the dive plan, the ABC
check of each pupi |, individual oral inflation
of all vests and then individual water entry,
the instructor awaiting them in the water
outside the surf zone and his assistant
bringing up the rear. There was a head count,
then all deflated their vests and, one after
t he ot her, descendedtotheinstructor waiting
for themon the sea fl oor (10 feet depth), the
assistant again following the last pupil.
Visibility was about 10 feet in this place.
Anot her head count was made. One of the pupils
experienced sonme difficulty with ear
equal i sation so one of the instructors joined
thi s di ver (and buddy) whil e t he conditi on was
remedi ed. The other instructor now noved t he
group off a short distance, not imediately
noticing the splitting of the class. However
he noted the absence of his coll eague and so
assunmed that each had four pupils. The
i nstructor who had hel ped the diver with the
ear problemwas unable to find the renai nder
of the party when he again reached the sea
floor so ascended and surface checked. A
current was apparent and the two groups were
consi derably separated by this time so both
made their way back to shore separately. It
was only several m nutes after they net onl and
that it was apparent that two divers were
nm ssi ng.

During the initial descent the victims
buddy experienced difficulty from excess
buoyancy because sone air remained in his
vest . By the time the problem had been
resol ved the pair were unabl e to see any trace
of the other divers. They ascended, noti cing
the current both wunderwater and at the
surface, tofindthensel ves far fromthe shore
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in somewhat choppy water. Both divers
attenpted wi t hout i medi at e successtoinflate
their vests, the victi mbeing seen pulling on
the activating cords. It is supposed that the
CO02 was activated but that the venting val ve
was si nul t aneously opened, the buddy hinsel f
mentioningthedifficulty of tryingtopull the
correct cord. They found thensel ves being
subnerged by the rough conditions and becane
separated. The buddy now realised that his
regul ator could provide himwith air and this
gave hi msone confi denceuntil it ranout. Then
he renenbered to use his snorkel. He also
managed to orally inflate his vest toacertain
extent, but was getting exhausted and i n danger
of drowni ng when reached by rescuers. They
activated his vest without any difficulty and
br ought hi mback to the shore. They were unabl e
to see any signs of the victim whose body was
only recovered four days |later.

Wien it was realised that there were two
di vers m ssing, the divers | ooked out to sea
and could see two divers on the surface sone
di stance away. The two instructors and two
near by experi enced di vers i medi ately entered
the water and nade a surface snorkel swm
towards the nissing pair, attenpting to keep
themin sight at all times. Unfortunately one
di sappeared from vi ew.

The vi cti mwas known to use | ess air than
ot hers so had only been given a 50 cubic feet
tank. Neither of the divers apparently thought
to drop their weight belt in the stress
situation of the rough surface conditions.
(VEELL PLANNED CLASS BUT SEPARATI ON OCCURRED.
| NEXPERI ENCE. BUDDY SEPARATI ON THROUGH ROUGH
SEA. FAI LURE TO OPERATE VEST CORRECTLY.
FAI LURE TO DROP V\EI GHT BELT. CURRENTS)

DI SCUSSI ON

It is worth commenting, firstly, on the
extrenely smal | nunber of cases identified as
having occurred in Australian waters. The
searchwas diligent andit is believedthat few
addi tional deaths will be noted | ater, though
per sons know ng of such cases are requestedto
notify them The | ow nunbers illustrate the
paradox that an obviously unsafe procedure,
goi ng underwater, can be nade safe through
careful recognition of factors critical to
survival. Eventhese fewdeat hs mi ght not have

occurred had a few factors been ordered
differently.
Confident use of a snorkel is a skill

whi ch must be acquired, it not being natural
to breathe through the nmouth with the face
subnerged. It is a skill which may be vital
for survival, for the body usually floats at
equilibrium at the surface face down and
subnergence occurs if the head i s rai sed above
the water surface. Experienced divers often
forget that period of their lives before they
regarded the snorkel as a natural airway.

There i s atendency to underestimate t he power
of water. Many get to believe that awet suit,
mask, snorkel, fins and (possibly) scuba give
mastery of the sea. The unfortunate fewnever
get a second chancetolearn better. The val ue

of additional buoyancy, through the dropping
of weights and inflation of a vest, may be
forgotten in a surface stress situation of
near drowni ng. The wi sdomof t he accept ed di ve
procedure of surfacing while still having a
reserve of air is obvious at such tines.

Propeller driven craft can be heard
underwater for a considerable distance but
cannot be accurately |localised. A “Diver

Down” flag, if used, may alert the craft to
remain clear and provides a certain noral

advant age t o t he di ver who encount ers a novi ng
propel | er, but no physical protection. It is
therefore wise to avoid channels or areas
frequented by such craft and to use the Diver
flag as an indicator of your imediate
presence whil e bei ng aware of the limtations
of such protection. It is possible that the
danger frompropeller craft is increasing. A
swinmrer inthe water is difficult to see from
such craft and someone surfacing in choppy
wat er, particularly if made i nconspi cuous by
a black wet suit, gives even an alert driver
little chance to change course to avoid a
tragic encounter.

Scuba di ver deat hs t hi s year rei nforce previous
observations that the inexperienced are
di sproportionately represented in the fatal

i nci dents. Currents and rough water were
critical in four, the fifth death probably
resulting fromsome nminor m sadventure (such
as | oss of regul ator) whil e al one underwat er.

In two incidents the buddy nade valiant

attenpts to assist the victim but was
unsuccessful . The outcome could have been
di fferent had t here been adequat e buoyancy f or
the victimand had t here been air remainingin
the cylinders in adequate quantity.

The need for efficient-when-needed
buoyancy aids is tragically apparent in these
cases. Oral inflationis aninpossibleoption
in any situation which has progressed to near
drowni ng. There are very obviously probl ens
with the C02 type vests on occasion (i ncreased
if there is no Q02 cylinder!) and it is
obvi ously inmpossible to pre-test the correct
function of any cylinder before its once-only
use.

Mur phy’ s Law operated at its npst unj ust
in the class dive fatality, every usual and
reasonable care having been taken in the
managenent of the dive. However the co-
exi stence of inperfect visibility, strong
currents and mi nor probl ens experi enced by two
of thepupilsinitiatedatrainof events where
pr obl em conmpounded probl em The delay in
recognition of the |l oss of two nenbers of the
cl ass woul d have had m nor consequences but
for the surface current and choppy conditi ons.
The pupils were unable to manage these
conditions despite their training and their
possessi on of scuba air supply, buoyancy vests
and dr oppabl e wei ght belts. Correct use of any
of these diving aids woul d have reduced the
consequences of their separation.

It is axiomatic that fatalities represent one
extrene of a spectrum of endpoints, many
i ncidents occurring which result in mnor or
nil norbidity. Reports of suchincidents are,



regrettably, rarely available. It is hoped
that reading reports on the cases which have
ended fatally will enable divers, including
instructors, to recognise critical factors
before they can progress to an irreversible
degree. It is also hoped that appreciation of
the val ue of the reporting of incidents which
have been managed successfully will grow and
that nmore will assist diving safety through
the witing of CONFIDENTI AL REPORTS on what
occurr ed.
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PRQJECT STI CKYBEAK

Proj ect Stickybeak i s an on-goi ng proj ect
seeking to docunent diving-rel ated events of
all types and severities. |Information, all of
which is treated as being CONFIDENTIAL in
regard to identifying details, is utilised as
appropriate for current dissem nation and
retained for use by future investigators who
will be bound by simlar ‘medical
confidentiality” guidelines. Any person or
organi sation is free to use the printed
reports to increase awareness of factors
effecting diving safety. Reports nay be sent
to: -

Dr DG Wal ker,

PO Box 210,
NARRABEEN NSW 2101

CCTOPUS VI CTI M

A newspaper report states that a Sydney
tourist at South Stradbroke Island picked up
a small octopus to showit to his two nieces
and it bit himon the |l eft hand. He was taken
to the nearest hospital partly paral ysed and
dependent onaventil ator to keep hi mbreat hi ng,
criticallyill at thetime of thereport. Blue
ri nged oct opus poi soning is expected to be of
alimted duration of effect but the outcone
of this case is not known at the tine of
printing.
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SHARK - MAN - PROPELLER: A TRAUVATIC M X

In January 1981 a gane fi sherman hooked
a 4.5 mwhite poi nter shark at Dangerous Reef,
a favourite big ganme fishing spot 40 kmfrom
Port Lincoln, South Australia. |In order to
sl acken the line, the boat was put into
reverse. Suddenly the shark tugged the Iine
strongly, pullingthe man and hi s fi shing seat
out of the boat. The boat continuedtoreverse
and ran over him He was rescued by t he ot her
personinthe boat and an urgent radiocall for
hel p was broadcast. He was rapidly transported
to a hospital and treated for deep cutsin his
right arm The man recovered but the shark’s
condition was not recorded.

FATAL COWVPLI CATI ON OF VWWEARI NG A DRY-SU T

The death, in Septenber 1980, of an
experienceddiver inaScottishlochillustrates
t he cunul ati ve ef fect of a nunber of seeningly
m nor errors. Hewas invol vedinanunderwater
excavati on acconpanied by a student at the
National Maritime Museum They had begun to
snorkel to the site when he decided that he
needed nore weights. Wen | ast seen he was
wearing his own variable volunme dry-suit and
had his scuba unit on his back but was not

wearing his mask and did not have the
nmout hpi ece in his mouth. He carried 1051 bin
total (cylinder 35 |Ib, weight belt 25 |b,
shoul der harness 35 I b and 5 I b around each

ankl e) and was standingin 1.5 mdeep water at
t he edge of the channel, their planned entry
site. It appears that the buddy subnerged
| eaving himto fol |l ow, | ater becanme concerned
by hisfailuretojoinupandthereforestarted
to search for him

The victi mwas found on t he bottom head
down and feet up. She found it inpossibleto
rai se himand it requiredthe conbined efforts
of several people to raise the body.

It was found that he had ditched his
wei ght belt but the chest harness contai ning
wei ghts had not been dropped because it had
been put on before the scuba harness. It is
surm sed that he had fallen forwards into the
3 mdeep water and had been unable either to
reach hi s mout hpi ece or drop all his weights.
Hisinability toget intoan upright position,
a buoyancy mai ntai ned i nversi on probleml ong
known to standard “Hard Hat” divers, denied
hi m any hope of escapi ng drowni ng.

The basiccritical factors wereincorrect
kitting up sequence, the buddy pair system
bei ng breached even before water entry,
standinginapositionwhere water entry could
occur whi |l e bei ng unprepared for such anentry
and failuretoditch the scuba backpack and so
rel ease thetotal weights worn. But whoinhis
pl ace woul d have nmanaged any better?
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THE BS- AC ON TRI AL

Suicide followed a diving incident. Year s
| at er t he BS- ACand ot hers appear inalawsuit.
“Diver” reports:

A uni que event occurred in March this
year. Two nmenbers of the BS-AC and the BS-AC
itself were taken to the Hi gh Court in London
i naclai mfor danages for negligenceresulting
from a dive that occurred at Plymouth in
Sept enber 1973. This is the story of the
events leading up to the hearing before M
Justice Mchael Davies. It is published here
in the hope that something useful can be
learned from a full account of the sorry
busi ness.

THE DI VE

A Regi onal “Dive I n” was arranged by the
t hen Regi onal Coach for London and t he Sout h-
east, M ke Todd (now BS- AC Chai rman), at Fort
Bovi sand in Septenber 1973. About 50-60
di vers, all Second Cl ass or experienced Third
Class, travelled to Plymouth fromthe South-
east for a weekend of interesting boat dives.
Local “fixer” for the event was Chris Mash,
Regi onal Coach for the South-west.

One di ve of fered was t he w eck of the WAR
BUFFALO or PERSI ER i n Bi gbury Bay. The party
travelled out to the dive-site by traw er,
owned and operated by a syndicate from
Pl ymout h Sound BS- AC.

On the way out M ke Todd organi sed the
divers into diving-groups. One of the divers
was Peter French, fromMargate BS- AC, who was
a diabetic “control |l ed diabetics” being
al |l owed by the BS-ACto undertake training at
that tinme.

There was a bit of “l op” onthe seaduring
t he journey and Peter French’'s diving partner
was seasi ck and deci ded not to di ve. Peter was
invited to dive with Mke and Chris, who had
deci ded to have a “jolly” together.

Tol d by Peter about the diabetes, both
di vers quizzed him They becanme convi nced
that he was in full control and was sonet hi ng
of an expert on his condition.

The three divers undertook a perfectly
nor mal no-stop dive on t he WAR BUFFALO - about
18 mi nutes at a depth of 95 feet but w th nost
of the dive at 75 feet (this was pre-
nmetrication). At the end of the 18 minutes,
Chri s Mash - the dive-I| eader - gave t he signal
to ascend and al | three divers held on to each
other and carried out a slow ascent to the
surface where they exchanged OK signals with
each ot her and the boat and started the short
swi m back to the boat.

THE | NCI DENT

On the way back to the boat, M ke Todd
noticed that Peter was using his arns as wel |
as his fins and wondered why as there was
little or no tide. At the boat, Peter was
al l oned up the boarding-Iadder first.

He st ood on t he | adder and nade no att enpt

to get inboard. Asked why, he said he had no
strength and at that point M ke spreadeagl ed
hi nsel f across Peter and the | adder to prevent
Peter fromfalling backwards i ntothe sea. The
party on board haul ed Peter bodily into the
boat and f ound hi mt o be conpl et el y unconsci ous.
What was the matter with hi n? Enbolisn? Bend?
Di abetic coma?

Wth a dive that was well within the no-
stop tine, with a slow, controlled ascent and
wi t h two ot her di vers havi ng done t he sane di ve
and showi ng no synptons at all, it appeared
that a diabetic problemwas nost |ikely. An
unsuccessful attenpt was nmade to get sone
sugar into the victims nouth.

I't was obvious to all on board that Peter
needed expert help quickly and arrangenents
wer e made to get the boat underway. Although
t he ski pper was hinsel f diving, the nate was
on board and there were at |east two other
peopl e who coul d handl e the boat if need be.

The two di vers still down were contact ed
whil e t he boat was being started, then it was
found that the starter-chain for the engine
had br oken and a spare | i nk coul d not be f ound.
At this tine a snoke canister was fired,
al though it appeared to be a forlorn hope as
there was no sea traffic in the area and the
wi nd was bl owi ng t he smoke vi rtual |y hori zont al
to the sea.

By thistinmethe ski pper was back on board
and managedtofindalink for the chaininthe
filthy bilges. He effected a repair and got
the boat underway. A decision was taken to
head for Stoke Beach, about 20 ninutes away,
for it was known that there was a tel ephone
there and t he Coast guard coul d be contacted to
advi se the party how best to proceed-put the
victim ashore for an anbul ance, wait for a
hel i copter, steamin to neet the |ifeboat or
what ever .

St oke Beach does not have a harbour or
jetty that the trawler could enter. As the
boat approached the beach, Chris Mash
volunteered to swim ashore and raise the
Coast guar d.

He had his fins on and was ready to junp
when around the headl and cane the I|nshore
Li f eboat fromPl ynout h. An of f - duty Coast guar d
had been exercising his dog on the cliffs and
had seen the snoke that had been set off and
had alerted the |ifeboat.

Peter French was handed over to the
i feboat and was acconpani ed by two divers to
Pl ynout h, one of themChri s Mash because he was
the | ocal man. The i nformation about the dive
and t he di abetes was passed on to the crew on
the lifeboat who radioed for an anbul ance,
after they had discovered that it would take
too long to scranble a helicopter.

The anbulance net the |ifeboat and
transferred Peter, Chris and the other diver
to the hospital casualty unit. By this tine,

Peter had regained consciousness and was
hi nsel f convinced that he had suffered a
hypogl ycaeni ¢ attack. He announced this to
the hospital Casualty Officer and asked for a
sugary drink. This was provided and there
appeared to be arecovery. Peter was toldthat
he coul d | eave as soon as he felt fit enough.

He was conpl ai ni ng about stiffnessinhis
Il egs and pins and needles and this alerted
Chris who rel ayed to the doctor details of the



di ve and asked about possi bl e contact with HVS
DRAKE. The doctor assured Chris that all the
synmptons coul d be attributed to the di abetes
and after-effects of the cona.

Reassured, Chris returnedto Bovisand to
relay the information that it did not appear
to be a serious problemand that Peter could
be expected to return shortly. But he didn't
and ot her nenmbers of hi s branch who went tothe
hospital saw himin a deteriorated condition
- with particular stiffness in his |egs.

Eventual |y, the doctors were persuaded
to seek the advi ce of HVS DRAKE. Peter French
was transferred there for reconpression
treat ment sone five-and-a-half hours after he
had first arrived at the hospital. 1In spite
of long reconpression treatnent with an RN
doctor inthe chanber, Peter didnot make nuch,
if any, recovery and finished up with little
or nouseinhislegs and weakness in both arnmns.
He al so finished up with extrenme and conti nued
pain and spasnms in his |egs.

In October 1976, Peter French commtted
sui ci de.

THE CLAIM

Bef ore hi s sui ci de, Peter French, through
solicitors, issued a wit against Mke Todd,
Chris Mash, the BS-AC and the Devon Health
Aut hority claimng negligence. After his
death, the claimwas pursued by his w dow.

As far as M ke Todd, Chris Mash and t he
BS- AC wer e concerned, there was consi derabl e

anxi ety: sone three years had el apsed before
the serving of the wit and some of the
paperwork had strayed. However, it was

|located, it was in order and the insurance
conpany, the Norwich Union, agreed that they
woul d provi de any necessary cover. Briefly,
t he cl ai mfor danages nmade t hese al | egati ons:

That M ke Todd and Chris Mish were
negligent inthat they took the victi mtoo deep
and for too long and did not carry out
deconpr essi on stops. They failed to get

fastest possible help for the victi mby using
a boat whose engi ne broke down, by not firing
a distress flare immediately, by using a
vessel not equipped with aradiotransmtter,
by attenpting to | and at St oke Beach instead
of goingdirectly back to Pl ynmouth, by failing
toinpressuponthelifeboat crewtheinportance
of taking the victimdirectly to HVS DRAKE and
permtting himto be taken to hospital. They
failed to alert the Coastguard and hel i copter

services that diving was taking place in
Bi gbury Bay and their services mght be
needed.

The BS-AC were accused of negligence
because t heir rul es and recormendat i ons al | owed
M ke Todd and Chris Mash to do the things that
wer e conpl ai ned about .

Di ver s readi ng nost of the abovew ||, no

doubt, wonder how such allegations could be
made. What appear to be obvi ous to a di ver may
not be quite so obvious to a |ayman. Try
readi ng the above clains as a non-diver, non

sea-user and many of themstart to | ook nore
reasonabl e.

Basi cal | y what was bei ng put ontrial was
t he way BS- AC di vers, and ot her sport divers,
have conduct ed t hensel ves for years. It isto
the considerable credit of the Norwi ch Union

11

that they were going to fight the case and not
“settle” in any way. This was doubly
creditable in that they were no |onger the
i nsurers of BS-AC nenbers and coul d have been
tenmpted to get the thing out of the way very
qui ckl y and as cheapl y as possi bl e. Potentially
a |l ot of noney was at stake. They appointed
an excellent barrister to represent the two
menbers and the Club itself.

THE TRI AL

The action was tried at the H gh Court in
London i n March of this year and t ook t wo weeks
during which time sonme 29 witnesses were
called (“Diver”, May 1981). Seven barristers
were involved in the action.

As there were two nmai n defendants, the
BS- AC and the hospital authorities, tactics
dictated that each party would try to | ay the
bl ane at the other’s door. Therefore it was
the hospital’s barrister that gave the BS-AC
defendants the hardest time. Inaginesitting
in the court, surrounded by w gs and gowns,
reporters taking down every word as w t nesses
were questioned on their actions of nearly
seven years before. Detail ed questions were
asked about statenents in the seventh edition
of the BS-AC Diving Manual intended to be
guides to divers and which barristers were
interpreting as rules and regul ati ons.

The barrister for the hospital |isted 30
separ at e pages of the Diving Manual to which
he woul d refer and ask questions. Luckily,
M ke Todd and Chris Mash are both extrenely
well qualified (First Class Diver, National
Instructor and Examiners) and were able to
handl e nost of the questions conpetently,
especi al | y as some quest i ons showed i nadequat e
know edge - the difference between a bend and
an enbolism the difference between a nornal
and a buoyant ascent, to nention only two
exanpl es.

It did appear during the action that the
barrister for the w dow of the victim had
deci ded that there was nothing to be gained
fromattacki ng the amateurs. That was left to
the Hospital’'s barrister.

“Br owni e Poi nt s” were scored as M ke Todd
was being taxed for not agreeing totally with
a statenment in the Manual. The Judge pointed
out to the disappointed barrister that Todd
coul d do so as he was the aut hor of several of
the chapters.

The Judge di d conment t hat t he di vers who
gave evi dence showed qui t e a pr of ound know edge
of their narrow sphere and one diver, Kevin
Nol an - Diving O ficer of the Margate BS- AC at
the tine of the accident was singled out for
ment i on eventual | y by t he Judge as bei ng “ nost
reliable and careful ”.

M ke Todd was “grilled” in the w tness
box for about an hour and a half, while Chris
Mash, who had been in the |ifeboat and the
anbul ance and t he hospi tal, was questi oned f or
nmore t han two hours. |t was an experience t hat
neither man wi shed to repeat.

*The realisation of the dramatic
consequences for the BS-AC and/or nenbers,
shoul d an insurance conpany seek to evade
responsi bility was one of the factors that
pronpted the Cub to incorporate as alimted
liability conpany.
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After the two-week trial, the Judge
reserved hi s judgment. This was delivered nuch
| ater than anyone had anticipated - 17 weeks
after the close of the hearing.

THE JUDGVENT

In a long and detailed judgment, the
Judge rejected each and every cl ai m agai nst
M ke Todd, Chris Mash and the BS-AC He
commented that the two nmen had done their
utmost to get help for Peter French and that
they were not to blame for any m s-di agnosi s
of his problem especially since the dive was
perfectly normal in all respects.

There was no requirement for boats to
have radi o, or for the Coastguardto be al erted
i n each and every case and their actions after
t he acci dent were all aimed at getting hel p as
speedi |y as possi bl e.

Chris Msh could not be blaned for
al | owi ng Peter Frenchto be takento a hospital
rather than to HVS DRAKE as there was little
that he could do about it once the anbul ance
crew had decided toreturnthe victimto their
casualty unit.

It was found, however, that the hospital
doctors had been negligent intheir treatnent
and di agnosi s of the victim They had treated
him for hypogl ycaemia w thout checking the
bl ood- sugar content to confirmtheir di agnosi s,
t her e was no neurol ogi cal exam nationinspite
of his having been unconscious for sone two
hours or so, and they failed to react to the
request s of acconpanyi ng di vers to contact HVS
DRAKE as Peter French began to deteriorate.

The Judge awarded the w dow and her
fam |y some £110, 000 agai nst t he Devon Hospi t al
Aut horities, who al so had to pay for the | egal
costs of both the wi dow and the BS- AC.

Reprinted by kind perm ssion of the Editor of
“Di ver”.

UNUSUAL DI VES UNDER W NCHESTER CATHEDRAL

When the Dean and Chapter of Wnchester
Cat hedral met in January 1905 to read their
architect’s report on the state of the
fabric, they noted his warning that despite
all the good work they had done there were
some jobs remai ning. They acted i medi atel y
to ascertainjust hownuch of a probl emthere

was, for the outward |leaning of the south
wall of the Presbytery was reaching a
dangerous degree. I nvestigations soon

reveal ed sonething of the inportance of
t horough treatnent of the trouble, which
coul d be traced back nearly seven centuri es.

The Cat hedral had been built onafl oodedsite,
the water table rising and falling with the
seasons. A test trench revealed that the
thirteenth century builders had rested their

structure, estinmated to exert a 40 tons per
square feet weight, on a tinmber raft. The
purpose was to spread the load and to fill the

gap between the foundations and the peat bed
bel ow. This was never a totally successful
idea, the retrochoir beginning to sink and
break away fromthe earlier Norman part of the
structure soon after it was conpleted. Now,
only centuries later, repairs had becone
essential if the Cathedral was to remin
st andi ng. Newunder pi nni ng was needed urgent|y.

As the work was bel owthe water table a diver
was enpl oyed to performit, after the buil der
had dug down to the peat and partly throughit.
After the diver cleared the renaining peat,
the water filled the hole and he had to |ay
sacks of concrete to about a height of three
feet as walls of the tunnel (“drift”) he had
dug beneat h t he foundati ons. The tunnel s were
up to twenty feet in length. After the
concrete had set, in a few hours, the water
coul d be punped out and the remaini ng space
filled with concrete bricks set in concrete.
The old foundations now had a strong new
support. The work took from1906 till 1911 and
during this time it was estimated that he
handl ed 25, 800 bags of concrete and 114, 900
concrete bl ocks plus 900, 000 bricks.

The di ver had started his career as a diver’s
attendant in the Portsnouth Dockyards, aged
23. He worked his way up to becone first a
diver’ssignalmanandfinallyafullyqualified
diver. By the tinme the Wnchester Cathedral
job arose he was the chief diver for Siebe
Corman, with over 200 di vers under hi mat work
around the world. The diver’s dress wei ghed
nearly 200 pounds but neverthel ess buoyancy
was a probl emand he had to put his feet under
the rungs of the | adder and pull hinsel f down
step by step. There was nil visibility and
risk of infection, for the area had been a
graveyard, but nothing seemed to worry hi mand
he enj oyed a qui et snoke of his pi pe whenever
he took a respite.

The diver’'s work attracted al ot of publicity,
possibly to the chagrin of sonme of the
Cat hedral ' s staff responsible for raisingthe
nmoney required for this and other necessary
work. Readers will not be surprisedto |learn
that the original estimate for all therepairs
was “not nore than £3, 000" but the final cost
was £113, 000. Sorme t hi ngs never change! Such
was the fame of the diver that by the time of
the Service of Thanksgiving in 1912 he was
mentioned in the sernpbn and, afterwards,
presented to King George V.

Bei ng a nodest nman, he was conforted by the
t hought that none of the congregation would
recogni se himin a frock coat rather than the
fam liar diving suit. In 1964 a statue of
“WIlliam Wal ker - the diver who saved the
Cathedral” was set up in the retrochoir.



EXTRACTS FROM AS 22999- 1979
APPENDI X A
MEDI CAL STANDARDS FOR WORKERS
I N COVPRESSED Al R

| NTRODUCTI ON

These nedi cal standards are directed to the
exam nation of divers engaged i n prof essi onal
and/ or commer ci al operati ons. However, subj ect
tothequalifyingnotesthroughout t he Appendi x,
the standards and tests nmay be used for
gui dance in the exami nation/ assessnment of
ot her divers (eg. sports divers).

Wherever possible a nedical practitioner
experienced in underwater and hyperbaric
medi ci ne shoul d be consul ted.

NOTE: Wiere the results of these tests/
exam nations are doubtful, it is ESSENTIAL
that a practitioner experienced in underwvater
and hyperbaric nedicine be consulted.

ACE

The age range for diver trainingis between 18
and 30 to 35 years. Exceptions are usually
made in specific circunstances, in both
mlitary and civilian training centres. The
maxi mum recommended age i s extended to all ow
physically and nedically fit individuals to
undergo training. Six nonthly medical
exam nations are required for all conmerci al
di vers. For those still diving beyond the age
of 40 vyears, annual electrocardiographic
exam nations arerequired. It isnot recommended
t hat persons over the age of 40 years take up
SCUBA diving for the first tinme.

NOTE: Non-commerci al trai nees under the age
of 16 years are advised to dive with a ‘ buddy
l'i ne’ connectedto an ol der experi enced di ver.
Children, although they may be trained in
diving techniques, often do not have the
physi cal strength or psychol ogi cal stability
to endure the occasional hazards of diving.
Age is of linmted val uein success prediction,
but the nost satisfactory ageis in the early
twenties. Failure rates in training
professional diving candi dates bel ow t he age
of 19 years nake this practice comrercially
unprofitabl e.

OCCUPATI ON

The candidate’s occupation may give sone
i ndi cation of physical fitness, but may al so
be inportant in increasing the relevance of
di ving hazards, eg. aviators, air crew or
passengers in aircraft shoul d be specifically
advi sed of the flying restrictions inposed
after diving. Sonar operators and musici ans
may not wi sh to be exposed to the otol ogical
conplications of diving.

MEDI CAL TREATMENT AND DRUGS

Physi cal treatments and nmedi cati on may have an
adverse effect on diving and vice versa. Any
drug whi ch i nfluences t he consci ous state may
al so affect the susceptibility to nitrogen
narcosi s and oxygen toxicity, whereas others
may affect the assessnent of deconpression
si ckness signs.
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Exanpl es of such therapeutic drugs which may
prejudice diver safety include sedatives,

tranquillizers, antidepressants,

anti hi st am nes, hypogl ycaeni c agents, steroids,

anticonvul sants, etc. Drugs taken to prevent

sea sickness will usually aggravate nitrogen
narcosi s at depth. Al cohol and hall ucinatory
drugs are absol utely contraindi cated because
of the effects on the diver’s psychol ogi cal

reactiontostress andtheinpairedjudgenent.

Hal | uci nations and il lusions will be enhanced
in the insecure mari ne environnment. Al cohol

and marij uana have t he added di sadvant age of

bl ocki ng the vaso-constrictive reactions to
cold, resulting in rapid hypothermc
conplications. Recent investigations show
that many drugs act in an abnormal fashi on on
t he body under condi ti ons of i ncreased pressure,

and it is reconmended that no diving be
pernmitted while taking any form of drug or

medi cat i on.

CARDI OVASCULAR

The exi st ence of seri ous cardi ovascul ar di sease
disqualifies the candidate from diving. A
hi story of cardiovascular disease and the
physi cal exam nation shoul d make t he examn ner

awar e of this. Tol erance to physical exertion
and the absence of factors predisposing to
nmyocardi al failureor infarction, arerequired.

A resting and exercising electrocardiogram
shall be perfornmed and should not show any
evidence of abnormal arrhythmas or ST
depression. Bl ood pressure shoul d not exceed
140 mmHg systolic and 90 mmHg diastolic.

Wi ght should be within 20 percent of the
aver age for age, height and build. Cbesityis
contrai ndi cat ed because it i nduces an i ncr eased
propensity for deconpression sickness, even
though it may have a beneficial effect in
reduci ng the |ikelihood of hypothernmia. For

civilian sport diving, it is permssible to
allow diving with degrees of obesity that

woul d not normal | y be accept ed i n prof essi onal

or mlitary diving. This is achieved by
i mposi ng an added 50 percent safety marginin
cal cul ati ng the depth/duration dive profile,

al so by maki ng an absolute depth limt of 20
m (65 feet) and not pernitting any dive that

requi res deconpression staging.

RESPI RATORY

The existence of respiratory disease
di squal i fies diving candi dates. Divers mnust
not only be able to tol erate severe physi cal
exertion, which requires good respiratory
reserve, but nust also be able to tolerate
rapi d changes in lung vol umes and pressures
with equal conpliance throughout the |ung
segnments. Any local restrictions, fibrosis,
cysts, etc. may result i npul nonary barotraung,
with a tearing of lung tissue and subsequent
conplications including air enbolis. A
hi story of asthma is particularly om nous, as
arecurrencew || result inincreased pul monary
airway resistance, and also the use of
adrenergi c drugs. Neither are acceptable in
any di vi ng operations, sport or professional.
The history of respiratory disorders is
conpl emented by the physical exami nation
chest X-ray and sinple respiratory function
tests. Highpitched expiratory rhonchi, which



14

may only be elicited during hyperventilation,
i ndi cate airways obstructions and precl udes
di vi ng. To comply with the Australian
standards for divers, the vital capacity
shouldbenorethan4litresinmles, 3litres
in femal es, and the forced expiratory vol unme
in 1 second nust not be | ess than 75% of the
vital capacity. Any candidate with a forced
expiratory vol une (1 second) bel ow 80 percent
of the forced vital capacity should be
classified as suspect and the test repeated
after inhalation of a bronchodil ator in order
to detect reversi bl e broncho spasm Since the
introduction of these standards, there has
been a dramatic drop in the incidence of
pul monary barotraunma. Anorerational standard

for vital capacity would be to accept a val ue
of :
VC= (27.63 - 0.112 x age) x height incm for

mal es

(21.78 - 0.101 x age) x height incm for

femal es and al | ow 20 percent belowthis

val ue as the m ni mum standard.

Nonmograns are avail abl e in reference tables.
The full plate chest radiograph nust

include inspiratory and expiratory fil ns.

VC =

UPPER RESPI RATORY TRACT

Di sorders of this systemconprise the | argest
cause of occupational norbidity in divers.
Hi story of chronic or recurrent allergies or
i nfections and evi dence of these, or acute
di sorders of the ears, nose or throat wll
temporarily disqualify the diving candi date.
Chronic sinusitis, allergic rhinitis, dental
cavities, pharyngitis and tonsillitis, etc.
will all have a detrinental effect on the
diver. Sinus and nasal polyps nmay produce
obstructions during ascents or descents,
resulting in barotrauma. A devi at ed nasal
septum may also result in abnormal nasal
nmucosa, i nfluenci ng patency of si nus osti a and
t he Eust achi an tube. Whenever obstruction or
restriction of the upper respiratory tract
airways occurs, barotrauma is likely. | f
infectionis present, it may be spread by the
novenment of gases during the changes i n depth
and pressure. Sinus X-rays shoul d be obt ai ned

in doubtful cases. A break in the skin or
nmucosal lining of gas-filled spaces (eg. by
recent dental extraction, mnor facial

| acerations which may be covered by the face
mask) i s a danger in diving because they al |l ow
access of gas into the deeper body tissues,
resulting in barotrauma and enphysena.

OroLod CAL

Cener al

The diver must have nornmal external ear
canal s, nornmal mddle ears, and nornmal inner
ears. In addition he must have normally

functioni ng Eustachi antubes andthisrequires
a normal, healthy nose.

Ext ernal Ear

a) Cerunen - the external ear should be free
of cerumen. Ccclusion of the external ear
by cerunen may | ead to vertigo or external
ear barotrauna.

b) Exostosis - these shoul d not be of such si ze
as to occlude the external auditory meatus
or to lead to occlusion by cerunen being
washed i nt o t he narrowed ar ea when sw mi ng

c) Gitis externa - a diver is rendered unfit
by the presence of acute or chronic otitis
ext erna.

M ddl e Ear

a) Tynpanic nenbrane - a healthy tynpanic
menbr ane, intact and nobile, is a
prerequisite for diving. The follow ng
conditions should render the individual

unfit for diving: any evidence of otitis
medi a, however nmild, a perforation of the
tympani ¢ nenbrane or a thin, atrophic scar
or fragile tynpanoplasty. CQbviously, it
would be unwise to submit a tynpanic
menbr ane, whi ch had been weakened by a t hin
scar, to the pressure changes involved in
di vi ng. On the other hand, a healed
perforati onwhichleft thetynpani c menbrane
normal in strength and nmobility would be
quite acceptable. Aretracted and i mmobile
tympani ¢ menbrane i s unacceptabl e.

b) Mddle ear cavity - this should be free of
fluid and be easily and wel | aerated. This
is denobnstrated during otoscopy by the
appear ance of the tynpanic menbrane andits
mobi lity on auto-inflation.

c) Bustachian tube - this nust function
normally ie. auto-inflation nmust be
acconpl i shed without excessive force. It

shoul d be noted that the ability to auto
inflate at any one tine does not preclude
the possibility of intermttent Eustachi an
tubal obstruction at another tinme. The
function of the Eustachi an tubei s dependant
upon nornmal nasal function, and this
requi res careful assessnent. The nedical
exam ner should correct any incorrect
techni ques used by the candidate to auto
inflate the middle ear.

I nner Ear

a) Cochl ear function - ideally, divers should
have nornal cochlear function, but mnor
changes i n audi tory acui ty may be accept abl e.

The fol | owi ng m ni numst andar ds of hearing for
divers and conpressed air workers are
recomended. However, a diver may be
permitted to dive with significant hearing
| oss provi ded t hat no vesti bul ar nal functi on
exists (tested by caloric ENG and the
Eustachian tube function is normal. The
di ver nust be made aware of the risk of
further hearingloss w thcontinued diving.

M NI MUM STANDARDS OF HEARI NG

Hz 500 1000 2000 4000 6000 8000

dB 40 35 35 45 50 50

| oss

NOTE. It shoul d be borne in nind that | oss of

cochl ear function may be associ ated with | oss
of vestibular function. I'f the vestibul ar
portions of the inner ear respond to stinmuli
unequal |y, thenvertigom ght result, especially
when visual fixation is poor, as frequently



occurs in diving. This could constitute an
appreci abl e hazard for the individual diver.
The whol e question of vertigo occurring anong
divers is attracting considerabl e attention,
and nuch investigation is underwvay. until
nmore i s known about the part which diving may
play in precipitating deafness or
disorientation, it seens reasonabl e and safe
t o expect that the hearing of the diver shoul d
be near nornmal, and that vestibular function
shoul d be equal on both sides.

Threshol d hearing for divers should be 15 dB
at the frequenci es of 500 Hz, 1000 Hz, 2000 Hz
and 4000 Hz, using audioneters calibrated to
|1 SO standards. This is the |level classified
as ‘Standard 1’ in nost arned forces and it
woul d seem to be appropriate to expect this
standard to be reached by i ndi vi dual s who wi sh
to participate in professional diving.
Neverthel ess, it is an insufficient range for
divers, as it does not extend to 6000 Hz and
8000 Hz, which should al so be tested in both
initial and annual exam nation.

It is appreciated that this may be t hought to
be t oo harsh a st andard, but it nust be poi nt ed
out that this is a ‘safe’ |level. Sone
i ndi vidual s may have nornmal ears whi ch do not
wi t hst and stresses as well as those of other
i ndividual s, but once it has been shown t hat
there i s depression of inner ear function, an
extra el enent of risk conmes into diving. This
will increase as the inner ear function
devi ates fromnormal . Adiver may be pernitted
todivew thsignificant hearingl oss provided
t hat no vestibul ar nmal function exi sts (tested
by caloric ENG and the Eustachian tube
function is normal. The diver nust be made
avare of the risk of further hearing loss with
cont i nued di vi ng.

b) Noi se as a hazard for hearing - Attention
has been drawnt o t he noi se | evel s experi enced
by divers in helmets and conpression
chanmbers, and tenporary threshol dshiftsin
t he heari ng of di vers have been denonstr at ed.
The possibility of noise-induced deaf ness
resulting from exposure to |oud noise
should be borne in mnd, and all divers
shoul d have an annual audi ogramas part of
a hearing conservation program The
perm ssi bl e duration of exposure to |oud
noise of different intensities is well
docunmented and shoul d be adhered to when
exposi ng wor kers to such noi se. Reference
shoul d be nade to AS 1269.

c) Vestibul ar function- It has been shown t hat
vertigo can be i nduced by pressure changes
affecting the right or left wvestibular
apparatus in an unequal manner foll ow ng
cold water entering one ear but not the
other ear, owing to the latter’'s external
audi t ory meat us bei ng occl uded by cerunen.
Simlarly, vertigo can be expectedto occur
when diving if one labyrinth is not
functioning, andthe other ear i s stinul ated
by the caloric effect of cold water in the
normal ear.

The significance or inmportance of |I|ess
mar ked changes in vestibular function is
not fully understood as far as diving is
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concerned, but there is anple evidence to
suggest that abnormal vestibular function
will play a part indisorientation. It may
prove to be wise in the future to exclude
from diving those individuals whose
vesti bul ar functionis not perfectly normal
and equal on each side. |In the neantine,
it is safe to say that a diver shoul d have
normal i nner ear function, in both cochl ear
and vestibular divisions. Testing by
posi tional and cal ori c el ect ronyst agnmogr aphy
(ENG should be performed if any doubt as
to vestibular function exists, or where
hearing loss is greater than provided by
thi s standard.

VI SUAL

Good vision is needed both underwater, to
avoi d danger ous si tuati ons, and aft er surfaci ng,
when t he di ver may have to identify | andmarks,
floats, boats, etc. The problens resulting
froman i ncorrect visual bearing are obvi ous.
The use of corrected lens in the face nask is
of value in reducing this danger, but the
technique of buddy diving (diving while
attached by alinetoavisually fit diver) is
even nore inportant. Distant vision should
not be | ess than 6/ 18 (corrected) both eyes or
6/ 24 (corrected) for the worst eye.
Hyper nmet r opi a shoul d not exceed 5. 0 di optres,
but col our vision, unless grossly abnormal or
required for ship’ s watch keeping duties, is
not of great inportance.

NEUROLOG CAL

Any neurol ogi cal abnormality will add danger
to the diver, as well as conplicating the
vari ous neurol ogi cal disorders due to diving,
such as cerebral or spinal deconpression
sickness, air embolism from pul nonary
barotrauma, oxygen toxicity etc. Mgraineis
of t en exacerbated by diving. Sleepwalkingis
of inmportance when a diver intends to |live on
board the diving boats. Epi | epsy and
epi | eptogenic drugs are contraindicated in
diving. The Sharpened Rhonberg test is an
excel l ent objective and quantifiable test to
det ect cerebellar, proprioceptive, notor and
hi gher cerebral disturbances.

Freedomfrompsychiatric disorders is al so of
i mport ance. There should be no increased
susceptibilitytoneuroticism anxiety states,
depression, claustrophobia or agoraphobia,
psychoses, or any organic cerebral syndrone.

GENERAL

The presence of severe gastro-intestinal,
renal , endocrine and systeni c di seases has t he
sane har nf ul sequel ae as neur ol ogi cal di sorders
- making the diver a potential invalid in an
envi ronment that does not lenditself tofirst
ai d or nmedi cal support. Diabetes Mellitusis
a definite contraindication to diving.

Herni a may cause problens with the variation
i n gas vol unes duri ng changes of depth, as wel |
as reflecting poorly on the diver’s physical
capabilities.
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Miuscul oskel etal problemof any severity wll
limt the diver’s physical capabilities, and
conpl i cat e deconpr essi on si ckness assessnent .
For di vers who ar e enpl oyed prof essional |y, or
who undergo many deconpressions, or any
reconpression treatnments, or who are exposed
to experinental diving, annual |ong bone X-
rays for dysbari c ost eonecrosi s are i ndi cat ed.
Long bone X-ray shall be conducted prior to
taki ng up professional diving, in accordance
with the procedures specified bel ow.

Mot i on sickness is dangerous to have if
any diving from boats or in rough water is
cont enpl at ed. Vom ting underwater is a
probl em especially if the diver vonmits into
his diving equipnent or air supply. The
psychol ogi cal mani f est ati ons of noti on si ckness
may al so result in injudicious decisions eg.
to return w thout <conpleting adequate
deconpr essi on stops.

Smoki ng of cigarettes is detrinmental,
not only because of its effects on general
health, but also because of its specific
effect on respiratory and cardiac fitness.

Pregnancy i s acontraindicationtodiving.
This is based nore on the woman's systemc
physi ol ogi cal reactionsto pregnancy (vomiting
with norning sickness, reduced tol erance to
exertion, reduction in respiratory function
nmeasur enent, etc.) thanthe specific obstetric
conplications. She nay experience difficulty
wi th cl ot hi ng, harness and equi prent fitting,
toget her with abdom nal pressure gradients,
with depth changes, effect of high oxygen
tensions and ‘silent’ bubbl es on the foetus,
hypoxi a subsequent to salt water aspiration,
etc. These may eventually be shown to be of
serious inport.

DI VI NG HI STORY

A know edge of previous hyperbaric,
hypobaric and aquatic accidents my be
i nval uabl e i n an assessnent of future probl ens.

Dl VER SELECTI ON

The above di scussi on has deal t wi t h what
nmedi cal standards are required for diving. A
much nore conplex situation exists when
attenpts are nmade t o defi ne what standards are
optimal or ideal. These standards will vary
for each type of diving activity, but in the

one large navy series available on diver
selection, the diver was found to be a
psychol ogically stable, medically and

physically fit individual, whois not overtly
worried by diving hazards and has both a
capability and a desire to function in a
hyperbari c aquati c envi ronnent. | n conparison
wi th t he unsuccessful candi date, heis usually
nore mature, notivated by an affinity for
wat er sports, very capable at sw nm ng and
br eat hhol di ng. He is not notivated by
adventure or conradeship. He is a thickset
i ndi vidual withalowCotton's | ndex of build,
a non smnoker, and based on psychonetric
assessnent, heisanintelligent, non-neurotic,
sel f sufficient and practical person.

SKELETAL SURVEY
Cener al

The basi c skel etal survey now recommended by
MRC Deconpr essi on Si ckness Regi stry has evol ved

over the years and particul ar acknow edgment
is given to the val uabl e contribution made by
those who attended the | nternational Wrking
Party on dysbaric osteonecrosis at the Naval
Submari ne Medi cal Research Laboratory, at New
London, Connecticut in Septenber, 1974.

The basi ¢ survey shoul d i ncl ude t he fol | ow ng: -

a) AP radi ograph of each shoul der joint.

b) AP radi ograph of each shoulder joint with
armin internal rotation.

c) AP radi ograph of each hip joint.

d) AP radi ograph of each knee joint.

e) Lateral radiograph of each knee joint.

The early denonstration of dysbaric
ost eonecr osi s demands hi gh qual i ty radi ogr aphs
whi ch cl earl y denonstrat e the bonetracecul ae.
This will require the optimm screen/film
conbi nati on, an adequate ratio grid and a
focal spot sizeof 1 nmmto2 mm Asnaller size
wi th a hi gh speed rotating tube shoul d be used
if thisis available. Gonad protection should
al ways be used. A list of recomended
projections and specinmen radiographs
illustrating these views shoul d be avail abl e
for the radi ographer. Where possible, the
radi ographs should be checked before the
patient |eaves the X-ray room or departnent
and preferably this should be done by the
radi ol ogi st responsi bl efor theinterpretation.
It is of considerable advantage to have the
surveys done in as fewcentres as possible so
t hat t he r adi ogr aphy t echni ci ans becorne cl osel y
involvedinthe wrk and are full y aware of the
problens in interpretation and the need for
hi gh quality radi ographs.

Repri nt ed by ki nd perni ssion of the STANDARDS
ASSOCI ATI ON OF AUSTRALIA from AS 2299-1979
UNDERVATER Al R BREATHI NG OPERATI ONS.

The material reproduced is in the form of
extracts and its use out of context could
result in msinterpretation. Readers are
advi sed to consult AS 2299-1979 before using
these extracts in practice. St andards are
subj ect to revision.

AS 2299-1979 i s avail abl e fromthe STANDARDS
ASSCOCI ATI ON OF AUSTRALI A priced at $16. 60 per
copy. Postageis $2.50. STANDARDS ASSCOCI ATl ON
OF AUSTRALI A has of fices i n each capital city.

EUROPEAN UNDERSEA MEDI CAL SCCI ETY

The 1982 Annual Meeting of EUBS is due to be
hel d in Libeck, West Gernmany on 6th and 7th
Cctober. Additional days are to be arranged
for visits to GKSS (1000 mwet chanber) and to
the Institute of Naval Medicine at Kiel
(celebrating its 50th Anniversary).

The | ocal organiser is Captain Klaus Seeman
(Past President -EUBS) but if any SPUMS
menbers woul d |i ke details, please wite now
toDr DavidElliott (President EUBS) Rockdal e,
40 Petworth Road, Haslenere, Surrey, GJR27 2
HX, Engl and.



HEALTH AND SAFETY EXECUTI VE RECOMVENDATI ONS
VEDI CAL EXAM NATI ON OF COMMVERCI AL
DI VERS IN THE UNI TED KI NGDOM

| NFORMATI ON FOR EXAM NI NG DOCTORS

NOTE Only those doctors on the APPROVED LI ST
are authorised to provide valid fitness-to
dive certification for commercial divers.

I NTRODUCTI ON

The recommendat i ons deal with specific aspects
of diving nedical exaninations, but the
exam ni ng doctor’s clinical opiniononfitness
or unfitness shoul d be formed on the whol e of
t he medi cal examination. The section of the
paper on “The Medi cal Exam nati on” opens with
general advice to doctors conducting diving
nmedicals to be specially sensitive to the
potentially serious effects of mnor illnesses
in divers and to the need to assess the
possi bl e reper cussi ons of epi sodes of past ill
heal t h.

It is difficult to lay down absolute
standards for sone aspects of diving nedical
exam nations and best current practice has
been f ol | owed t hr oughout t he recormendat i ons.
On-goi ng research may af fect sone aspects and

the recommendations will be up-dated when
necessary.

Any nmedi cal unfitness which debars a
diver from his occupation tenporarily or
permanently is a nost serious matter where
enmpl oynent is highly lucrative but often of

limted duration, and where it woul d be very
difficult, if not i npossible, tofindsuitable
alternative work. Were an exam ni ng doct or
is in doubt about the nedical fitness of the
candi date, he shoul d obtain a further opinion
from another doctor approved to carry out
nmedi cal exami nati ons under the Regul ations or
from a specialist on any specific medical
aspect of the case, in the first instance.
Where a candi date is declared unfit he should
be i nformed t hat he may appeal to the Director
of Medical Services, Health and Safety
Executive, for a final ruling.

THE MEDI CAL EXAM NATI ON CF DI VERS

I n general, a high standard of physi cal
and nental fitness is required for diving.
Consequently, in addition to excluding major
di squal i fyi ng nedi cal conditions, exam ning
nmedi cal officers should identify and give
careful consideration to mnor chronic,
recurring or tenporary mental or physical
ill nesses which may distract the diver and
cause himtoignore factors concerned with his
own or others’ safety.

The di ver’ s past or projected enpl oynment
will determne the scope of certainitens in
the nedi cal exani nation.

Particul ar attenti on nust be pai dto past
medi cal and diving history. Any doubt in
ei ther of these areas should be clarified by
obtai ning further details to enable a correct
eval uation of their significance. The diver
shoul d be asked specifically for details of
any current medication.
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Exposure to pressure shall not nornmally
formpart of the medical exam nation.

VEDI CAL STANDARDS

The f ol | owi ng bodi | y syst ens shoul d be eval uat ed

from the history and exam nation. Wher e
rel evant, numerical values are given.

The standards shall apply to all divers but
certain groups of divers may require |ess
frequent | ong bone X-rays.

AGE

The mninum age for a diver subject to the

provi sions of the Health and Safety at Wrk
Diving Regul ations is 18 years. There is no
upper age limt for diving providing all the
nmedi cal standards can be net. Seri ous
consi derati on nust be given however to the
need for divers over the age of 40 to have
adequate reserves of pulmonary and
cardi ovascul ar fitness for use i n energency,
and therefore to the possibility of a
prof essional diver’s career having to be
term nated on these grounds.

CBESI TY

(besity is a particular hazard to divers and
may al soinply alack of physical fitness. Any
di ver over 20% in excess of his recomended
wei ght based on currently accept ed hei ght/ age
tables should be disqualified from diving

until he has lost sufficient weight. I'n
general a figure of | ess than 15%i n excess of
t he reconmended wei ght shoul d be ained at. It

shoul d be not ed t hat many hei ght/ age t abl es do
not allow for variations in body type and
exam ni ng doctors will wishtotake this into
account.

SKI'N

Ther e shoul d be no evi dence of chronic or acute
skin disorders such as are likely to be
af fected adversely by frictionfromdry diving
sui ts, prol onged i nmersi on or prol onged exposur e
to the high humidity, elevated tenperature
envi ronnments which are conmonly encountered
in saturation diving.

EARS, NOSE AND THROAT

1. Bot h tynpani ¢ menbranes nust be i ntact and
nmobi | e when a Val sal vatest is carried out.
Thi s test shoul d confirmthe patency of the
Eust achi an tubes.

2. Any evi dence of chronic outer or m ddl e ear
di scharge nmust be cause for rejection.

3. Any evidence of <chronic or recurrent
sinusitis, catarrh or severe allergic
conditions of therespiratory tract should
be cause for rejection.

4. Any history of mi ddl e ear surgery (i ncl udi ng
tynpanopl asty) should be referred for
speci al i st opi nion before any decision is
made.
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Audi onet ry
Annual Audi onetric exam nati on shoul d be

carried out where indicated by past history of
noi se exposure, barotraunme, deconpression
sickness affecting the ear or deafness. A
hearing l oss in either ear of 35 dB or nore at
frequenci es up to 3000 Hz and 50 dB or nore at
frequenci es above 3000 Hz i s an i ndi cation for
referral of the candidate to a specialist for
further opinion, unless the exam ni ng doctor
is convinced that such hearing loss is
unlikely to be significantly increased by
continuous diving activities.

RESPI RATORY SYSTEM

1. Particular attention nust be paid to any
condition that mght cause retention or
trappi ng of expandi ng gas i n any part of the
| ungs during deconpression.

2. Thefollow ngconditionsw || automatically

di squalify:

a) Any chronic |lung disease, past or
present.

b) Any past or present evidence of

obstructive ai rways di sease (eg. ast hma,

chronic bronchitis, allergic
br onchospasn.
c) Any history of spontaneous

pneunot hor ax, perforatingchest injuries
or open chest surgery.
d) Any fibrotic lesion of the |ung
t hat may cause generalised or | ocalised
|l ack of conpliancy in lung tissue.
3. Alarge plate postero-anterior chest X-ray
shall be normal .

Pul monary Function Tests

1. All divers should have annual pul monary
functionteststoestablishForced Expiratory
Vol une at 1 second (FEV1) and Forced Vital
Capacity (FVC).

2. An FVC of less than 3.5 litres and an FEV/
FVC ratio of less than 75% at the pre
enmpl oynent nedi cal exami nation and 70% at
subsequent examninations are causes for
rej ectionunless further pul monary function
testing reveals no abnormality.

DENTAL

1. Candi dates should have a high degree of
dental fitness and any abnormalities of
dentition or mal formati on of the mandible
likelytoinpair the candidate’ s abilityto
securely and easily retain an unnodified
di vi ng equi prent nout hpi ece shoul d debar.

2. Renovabl e dent ures shoul d not be worn when
di vi ng.

CARDI OVASCULAR SYSTEM

1. There shoul d be no evi dence of heart di sease
and any arrhythmas nmust be fully
i nvesti gat ed.

2. ldeally the resting bl ood pressure shoul d
not exceed 140/90 mm Hg.

3. An exercise tolerance test should be
carried out. It is suggested that the Army
Physi cal Fitness Test be adopted but other

equivalent tests are acceptable. The
candi dat e shoul d be required to step, at a
rate of 30 tinmes per minute onto a height
17 inches (43.14 centinmetres) for five
m nutes. A standard of Sumof Pul se Counts
shoul d be applied. 30 second pul se counts
(P, P2, Pgaretakenat 1 nmnute, 2 minutes
and 3 mi nutes post exercise. P, Pp, Pgare
then added t oget her and a test score of 190
or |l ess should be taken as the indication
of fitness.

4. Severe varicose veins must be a cause for
rejection. Varicose veins are not a cause
for rejection if treated.

ECG Exami nati ons

a) All divers should have a resting standard
12 Lead ECG at initial exami nation

and annual ly after the age of 35 years.

b) Post-exercise or stress ECG s shoul d be at
the discretion of the exam ning doctor.

ALl MENTARY SYSTEM

1. Peptic ulceration should be a cause for
rejectionunlessthereis endoscopic evi dence
of healing and the candidate has been
asynptonatic for at |east one year.

2. Any abdoni nal hernia shoul d be a cause for
rejectionuntil satisfactory treatnment has
taken pl ace.

3. Any ot her chroni c gastro-intestinal di sease
(eg. ulcerative colitis, cholelithiasis)
shoul d be cause for rejection.

MUSCULO- SKELETAL

Any inmpairnment of muscul o-skel etal function

should be carefully assessed against the
general requirenents outlined earlier.

LONG BONE AND JO NT X- RAYS

X-rays of long bones and joints, taken in
accordance with the recommended MRC

Deconpr essi on Si ckness Panel t echni ques, shoul d
be carried out on all divers at initial
exam nation, with the exception of divers who
indicate that they will not be diving, on
conpressed natural air, todepths greater than
30 nmetres and whose total exposure tine to
pressure will not exceed four hours on any
singl e occasi on. Such exam nations shoul d
then be carried out annually, if appropriate,
considering the diver’'s experience over the
previous three years, with the follow ng
exceptions: -

a) Annual X-rays are not required for divers
usi ng only conpressed natural air who have
not been exposed to pressure nore than the
equi val ent of 30 msea-wat er and whose t ot al
exposure time on any single occasion has
never exceeded four hours.

b) X-rays at intervals of three years wll
suffice for divers using only conpressed
natural air who have not been exposed to

pressures greater than the equival ent of 50
m sea-wat er and whose total exposure time
on any single occasion has never exceeded
four hours.



Therapeutic compression for a
deconpression illness will exclude divers
fromthe exenptions set out in categories a)
and b) above, for three years. Except where
i ndicated clinically | ong bone X-rays shoul d
NOT be repeated at interval s | ess than those
speci fi ed above.

CENTRAL NERVOUS SYSTEM

1. Afull exam nation of the central nervous
system must show normal function, but
| ocalised mnor abnornalities such as

pat ches of anaest hesi a ar e al | owabl e provi ded
general i sed nervous system di sease can be
excl uded.

2. Any history of fits (apart from chil dhood
febril econvul sions), intra-cranial surgery,

bl ackouts, severe head injury involving
nore than nonentary unconsciousness or
concussi on, and ni grai ne, shoul d be a cause
for rejection. If the severity of head
injuries is in doubt, any further opinion
should include an EEG exam nation. A

hi story of repeated headaches shoul d al so
be a cause for further investigation.

3. Any past or present evi dence of psychiatric
illness should be cause for rejection
unl ess t he exam ni ng doct or can be confi dent
that it is of a minor nature and unlikely
to re-occur. Particular attention should
be paid to any past or present evidence of
al cohol or drug abuse.

VI SI ON

1. The fol |l owi ng vi sual acuity standard shoul d
be the mi ni mum accept abl e: -

a. Uncorrected distant: -
R 6/ 36. L. 6/36
Bot h eyes 6/ 24
b. Uncorrected near: -
R J 16 (N24). L. J 16 (N 24)
Bot h eyes J 15 (N18)
2. Visual fields should be normal on sinple
testing.
3. Fundi shoul d be nornal.

4. Col our vision should be tested at initial
exam nation and candi dates be i nfornmed of
any abnormalities which should also be
detailedintheir | og-book and certificates
of fitness.

GENERAL

1. Chemical and nicroscopi cal exam nation of
the uri ne shoul d be perforned at theinitial
exam nati on and r epeat ed by accept ed di psti ck
t echni ques subsequently. dycosuriacalls
for investigation before acceptance.
Al bumi nuri a nay be i nnocent, but accept ance
should only be considered after 24 hour
protein excretion studies.

2. Afull blood count and test for Haenpgl obin
“S" nust be carried out at the initial
exam nation. The sicklecell trait is nore
conmon i n certainethnic groups and evi dence
of its presence should be cause for
rejection. At theinitial exam nation and
every subsequent exam nation Hb of |ess
than 12. G and a PVC of | ess t han 40%shoul d
be cause for rejection pending further
i nvestigation.
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3. Any speech defect which may prevent cl ear,
instant communication wth or wthout
stress shoul d be a cause for rej ecti on where
this is relevant.

FREQUENCY OF EXAM NATI ONS

1. All divers should have exam nations at
interval s not exceeding one year.

2. Anyillnessorinjuryresultingininability
to dive for a period exceeding seven days
shal | require renewal of the certificate of
fitness to dive after such re-exam nation
as i s consi dered necessary by t he examni ni ng
doctor. |In addition, any diver sustaining
a deconpression illness resulting in
neur ol ogi cal or vestibul ar mani f estati ons,
even though therapy appears to have been
successful, nust be nedically exam ned
bef ore resum ng diving.

DI VI NG RESTRI CTI ONS

1. The exam ni ng doctor nmay for reasons of age
or other factors reveal ed by the nedical
exam nations el ect toinposelimtations as
to the duration and depth to which a diver
may dive or the length of validity of the
certification of fitness to dive.

2. Any such Ilinmtations must be clearly
identifiedonthe certification of fitness
to dive.

LOG BOOKS

1. In addition to the details which are
recorded on the nedical exam nation form
the results of the examnation wll be

recorded in the diver’s |og-book together
wi th dates of chest, bone and j oi nt X-rays.

2. The exam ning doctor will make an entry in
the log-book as to the fitness of the
candi date to di ve and any restriction that
he may wi sh to inpose.

THE WORLD UNDERWATER FEDERATI ON SPORTS
DI VER MEDI CAL

CMAS (t he Wor | d Under wat er Feder ati on) provi des
a medi cal exami nation formfor sports divers.
In the 1981 edition the history includes
guestions on Sports currently practiced and
Sports acci dents (i ncl udi ng di vi ng acci dent s)
as well as a conprehensive nedical history.

Have you ever suffered or do you suffer from
any of the follow ng? Answer yes or no. |If
yes, give details and date.

Nose and sinus - perations? Sinusitis? Hay
fever?

Ears - Oitis? Ear discharge? Hearing or
bal ance troubl e? Buzzing in the ears?

Head and brain - Cerebral |esions? Conmption
of the brain? (fits) Frequent headaches?
Epi | epsy? Loss of consciousness? \Vertigo,
fainting? Nervous attacks? Anxiety -
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d aust rophobi a, Agor aphobi a? Seasickness ?

Respiratory system - Tubercul osis? Asthm?
Pl eurisy? Pneunot horax? Frequent bronchitis?
Breat hl essness after slight effort?

Cardi ovascul ar system- Cardi ac troubl e? Pain
or fear states? Hypertension or

Hypot ensi on? Varices? Phlebitis? Embolisn?
Colic?

Di gestive system - Stomach ul cer?

Jaundi ce? Hernia?

Urogeni tal system- Nephritis? Pyel onephritis?
Renal cal cul us? Syphilis?

Skin, Bones, Joints - Allergies? Rheunatisn?
Habi t ual Luxation? (recurrent dislocation).
Eyes - d aucoma? |Inpairnment of vision?
Operations,

hospi tal i sati on,

Acci dent s, Poi soni ng,
O her ill nesses:

Feverish conditions or illnesses during the
| ast 3 nonths.

Wonen - Pregnancy?
Tobacco - quantity
Al cohol - quantity

Drugs taken

Have you every been decl ared unfit for sports?
Last chest X-ray

Q her exam nations

The candidate signs the formto certify the
correctness of his or her answers.

The medi cal exami nationincludesthefoll ow ng

as essential tests. They nust wunder no
circunmstances be omtted. I'n individual
cases, at the first exam nation and i f over 40
years of age they wll be nore thorough
what ever that neans.

Hei ght

Wéi ght

General Condition- Anputations, Mal formations
Scol i osis, Adiposity.

Head:

Eyes - Reflexes of pupils.

Vision - Dioptres - if spectacles worn - and
astignati sm

Nose and Sinuses - rhinitis or
sinusitis.

Allergic

Ears and Eust achi an Tubes - Ear wax, State of
eardrum Acoustic or visual test of tube
pernmeability.

Hearing -

Right and Left - Whispering heard

nmore than 1 netre away, watch novenent, if
abnormal : audi o tynpanonetry.

Oral cavity - Denture wearers nust be able to
hol d t he nout hpi ece.
Pharynx - Rhinopharyngitis? Tonsillitis?
Thor ax - Chest expansi on nust not be | ess t han
5cm

Lungs - Spironetry (FEV% reconmended).

Heart - Bl ood pressure (Mist not exceed 160/
100 Torr)

Neurol ogi cal Findings - Psyche - Psychic
instability, pronounced neurovegetative
dystoni a nmake a person unfit for diving (see
Fl ack Test).

Fl ack Test - Adaptationtest of neurovegetative
system After breathing in as deeply as
possi bl e mai ntain a pressure of 40 nmHg when
bl owi ng i nto a sphygnomanoneter for a period
of: nen 40 sec, wonen 30 sec, children under
14 20 nmHg 20 sec. The pul se count taken over
a period of 5 sec during the exerci se nust not
exceed 10/5 sec.
Exerci se Test - Ruffier Test -

1 mnute rest.

Pul se/nmin (P) after this rest.

30 kneebends in 45 sec.

Pul se/min (P1) inmediately after.

Pul se/min (P2) after one mnute.

(Pul se neasured over a period of 15 sec
each tine).

Ol

I ndex: P +P1 +P2 -200 =
10
Nornmal : | ndex 0-3 very good; 3-5 good;

5-10 average; 10 inadequate

Optional tests include cold water caloric
testing.

X-ray - Actinoscopy and radiography of the

thorax are urgently reconmended.

EGG - Advi sabl e at the first exam nati on and
over 40.

EEG- In all cases suspected of “attacks” eg.
convul si ons.

Audi o-tynpanonetry - (a) if unable to hear
whi spering at less than 1 m (b) at first
exam nation; (c) every three years if over 40.
test

El ect ronyst agnography - if cold water

abnor nal .

Coviouslytheinterpretationof thesignificance
of the history and exam nationis left to the
exam ni ng doctor. The CMAS fitness test
gui delines are not very influential outside
Fr ance. Dr OF Ehm who was Chai rman of the
Committee, presented his views on the 1981
gui delines at the neeting of the Medical and
Prevention Conmm ssion of CMAS at Cancut,
Mexi co i n Decenber, 1980. W are grateful to



I NTRODUCI NG THE NEW DI VI NG- FI TNESS TEST
GUI DELI NES (1981 MCDEL)

OF Ehm

I't was only some 30 years ago t hat di vi ng
nedicine first turned its attention to the
question of sport-diving fitness. The
gui del i nes exi sting at that time for naval and
pr of essi onal divers were only partly rel evant
for sport-diving. This nmeant that the various
countries cane up with their own individual
solutions to the question of fitness-test
gui del i nes.

The increasing popularity of anmateur
di vi ng brought withit the needfor standardi sed
procedures, atask that fell tothe CMAS at an
international level. |In accordance with the
priorities of the time this was undertaken
first of all for underwater spear-fishing,
then for the individual sport disciplines and
di vi ng training.

At the urgent request of the smaller
federations, a standardisation for fitness
tests was al so undertaken. The first CMAS
fitness test guidelines wereconmpletedin1970
under the aegis of Dr Lescure. They never
became really influential outside France.

At the 3rd International Sport Diving
Synposi umin Martinique in 1975, a “Fitness”
wor k-group was set up with a view to co-
ordi nating opi nion on fitness tests for a new
version of the guidelines.

As Chairman of the work-group, | had
circulars sent to all the national nedical
conmi ssi ons of the CVAS, requesti ng suggesti ons
and conment. Apart froma fewsuggestions from
France, nothing was forthcomn ng. In 1977
however, t he Swedi sh f ederati on as represent ed
at the Brisbane general assenbly of CMAS (not
t he assenbly of CMP!') noved for anendnents in
the 1976 fitness guidelines. They suggested
replacing it with the guidelines of the
Scandi navi an f ederati ons, urginginparticul ar
that the Fl ack t est be dropped and t he Harvard
Step Test substituted for the Ruffier Test.

Wth aviewto gathering further opinion
on this Scandinavian proposal, a further
circular was sent out to all the national
conmissions in 1978. In addition to the
request for anendnent suggestions it contained
inquiriesintothe extent of diving accidents
as a result of unknown causes or errors not
detected in the course of fitness tests.
Neither the circular itself nor personal
conversations have provi ded a cl ear answer to
thi s question. Two conmuni cations, agai nfrom
France, wereall that materi ali sedi nconnection
with the other questions.

In January 1979, in the course of a
neeti ng of the “Fi tness” work-group of the CW
i n Monaco, the Swedi sh proposal s wer e di scussed
and vot ed on. The deci sionwas toretain Fl ack
and Ruffier in the new guidelines and to
preface these with a questionnaire on the
patient’s nedical history.

The result is the draft that you have
before you. It takes account of all the
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fitness guidelines of federations represented
in the CMAS that were avail abl e for perusal.
As such it enbodi es 20 years of experience in
the previously uncharted territory of sport-
di vi ng nedi ci ne.

Basic to this draft as it stands is the
i dea that our role as physicians is a purely
consul tative one. We advise the diver - as we
do t he pati ent - whet her he shoul d di ve or not.
Tests for the navies or professional diving
(frogmen) make entirely different demands on
the responsibility of the exam ning doctor.
In civilian and sport diving, the “patient”
must be al | otted hi s share of theresponsibility.
The questionnaireinits newformis an attenpt
to serve this purpose, while at the sanme tinme
maki ng t he exam ni ng physi ci an’ s task easi er.

Afitness test cannot of itself beafull
scaleclinical exanmnationandthisisnot its
purpose. Al so, the CVMAS guidelines nust not
be limted to the problens and possibilities
of the industrial countries alone, they mnust
be applicablefor all thefederationsthroughout
the CMAS. Nor can these guidelines take
account of statutory particularities in
i ndi vidual countries. They are neant as a
gui de, as a nodel .

The i nstructions for the exani ni ng doct or
cannot be a conpl et e vade- mecum The experi enced
doctor doesn’t need them the inexperienced
doctor probably won’'t read them anyway.

The Ruffier test is certainly adequate
for the performance test. O course thereis
nothing stopping the individual physician
fromrunning a test at the bicycl e-ergoneter
or any other stress tests.

The Flack test is the sinplest and nost
reliable test for detecting abnornalities in
t he neuro-vegetative system The mgjority of
di vi ng doctors i n Monaco cane out in favour of
its being retained.

The val ue of afitnesstest depends onthe
quality of the doctor involved. It is a
further task of the CMP to try to influence
that quality for the better!

THE BS- AC SPORTS DI VER MEDI CAL

The BS-AC nedical history requirements are
different. The candidate has to answer the
foll owi ng questions.

Ear troubl e, earache, discharge deaf ness.
Si nus trouble.

Chest disease, including Asthma, Bronchitis
or TB, Pneunothorax or coll apsed | ung.

Attacks of giddiness, blackouts or fainting.
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Fits or any nervous disorders,
persi stent headaches or concussion.

i ncl udi ng

Anxi ety, “nerves”, nervous breakdown.
D seases of the heart and ci rcul ation, incl udi ng

hi gh bl ood pressure.

Have you at t ended or been adnmittedto hospital.
Are you diabetic.

Do you wear dentures.

Do you regularly or frequently take any
nmedi cation or ot her treatnment with or without
prescription.

Have you ever had any serious illness,
acci dent or diving incident.

Are you currently receiving medical care or
have you consul t ed any doctor i nthe past year.

Have you every been refused a diving nedical
certificate, lifeinsurance or of fered speci al
terns.

Has t here been any change i n your physical or
nment al health since your |ast nedical.

Do you snoke. (G ve an approxi mate i ndi cation
of nunber of cigarettes per day or amount of
pi pe tobacco per week in further details
secti on.

The nedi cal exam nation form states:

You are asked to pay particular attention to
t he ENT and respiratory systens and to bear in

m nd t hat underwat er swi mmi ng i nvol ves severe
exertion

Spaces ar e provi ded for not es about both ears;
hei ght and wei ght; sinuses, nose and throat;
urinetesting; chest; CVS: abdonen; joi nts and
i mbs; chest X-ray; B/ P; CNS; personality and
nment al di sorder.

On the back of the form are the nedical
st andards set out by systens and divided into
di squal i fying factors, all owabl e factors and
ot her points.

The disqualifying factors are:

Gross obesity. |Inpaired exercise tol erance.

Perforated eardrumin newrecruits. Chronic
vesti bul ar di sease in new entrants.
Suspi ci on of active tubercul osis. Lung cysts

or bul l ae, even after surgical treatnent. Any
surgi cal renoval of lung tissue. Tubercul osis
scars ot her than heal ed prinmary focus in new
recruits. H story of spontaneous pneunot hor ax.

dinical, or where appropriate, ECG evidence
of ischaenmic heart disease. Aortic valve
di sease. Evi dence of heart di sease ot her t han

lone systolic nurnur, should be referred.
Synptomatic or pathol ogical arrhythm as.
Di astol i c pressure over 100 nmtHg i n est abl i shed
divers and 90 nmtHg in new entrants, or other
evidence of hypertensive disease.
Ant i hypertensive therapy. Sicklecell trait.
Haenophi | i a and pol ycyt haemiawi || di squalify.
t he has been

Proteinuria, until

est abl i shed.

cause

Di sease, anputation or defornity excessively
limtingability toswim (My be issued with
a restricted certificate at discretion of
Referee).

Di abetes in new entrants, or diabetes newy
arising in established divers.

Hi st ory of confirmedepil epsy, including post -
traumatic fits, to disqualify, no matter how
long since |ast episode. Any serious head
injury inpast 3 nonths. Overt psychiatric or

personal ity disorders. Petit Ml also to
di squalify.

The use of the following disqualifies:
Synpat homi netics, steroids, Beta-blockers,
muscl e relaxants, antihypertensives, all
di abetic drugs, digoxin, diuretics,

Psychotropic drugs - see conments in O her
Points colum. Al cohol abuse to disqualify.

Al l owabl e factors and ot her points are:

Basic swinmng test ('AS test’) is nornal
standard of exercise tolerance. |If a repeat
medi cal exani nationis necessary, the “A” test
shoul d be request ed.

ENT

Per forat ed ear drumknown t o have been present
during several years of diving.
Val sal va test of drum nobility optional but
out wei ghed by practical diving test.

Deaf ness - at di scretion of Medi cal Refereethe
candi date nay be restricted to diving with a
fit conpanion. Sinusitis may benefit from
di ving!

ORAL CAVITY

Dentures nust be retained in place on fully
opening the nouth and not be dislodged by
pl aci ng jaws together in any position, or by
nmovenent of one denture against the other.
They shoul d extend to t he nuco- buccal fold. If
dentures do not satisfy these requirenents,
t hey shoul d not be worn while diving. d eft
pal at e not accept abl e wi t hout Ref eree’ s opi ni on.



Appl i cants shoul d be advi sed about bad teeth
and fillings but these should not normally
di squalify.

R S

M1 d chronic bronchitis wthout enphysema or
i nportant airways obstruction, if exercise
tol erance and chest X-ray nornmal. TBscarsin
establ i shed di ver, subj ect to Referee’ s opi ni on.

M ni ature chest X-rays shall normally be
acceptable. Afull-size fil mnmay be required
in doubtful cases. Chest X-ray is normally
required every 5 years up to age 30 and every
5 years thereafter. Asthma should al wvays be
referred to the Medical Referee. Exam ning
doctor nust see chest filns or report. |f not
avai l abl e, endorse certificate to the effect
t hat member nust showval i d chest X-ray report
to Diving Oficer. X-ray at the tinme of
exam nation nust be within 6/12 except when
over 50 years of age.

cvs

M nor asynptonatic heart disease other
than ischaemic (subject to nore frequent
medi cal checks). M| d anaem a, but advise
treatnent.

Post - exerci se ECG recommended every 5
years after age 50. |If thereis any difficulty
in arranging this, the | ocal Medical Referee
may be able to help. ECG not otherw se
routinely required. Sickle cell test only
where clinically indicated.

ABDOVEN U. G S.

Peptic wulcer, wunless unduly active or
troubl esone. Abdom nal hernias (but advise
repair). Pregnancy (noterestrictionondepth
and duration).

LI MBS

Arthritis, anputation or arthrodesis not
severely linmting ability to swimor rescue
ot hers.

If ability to rescue others is inpaired,
must not dive with less than two healthy
experienced conpani ons.

ENDCCRI NE

Those di abetic divers already practising
at April 1975 may continue, providedthat they
satisfy a |list of special requirenents.
Referral to a Medi cal Referee is suggested for
all endocrine disorders.

NERVOUS SYSTEM

Asingleisolatedfit or severe headinjury
to be referred to Medical Referee. previous
CNS “Bend” al so to be referred.
DRUGS

Anti hi st am nes and anal gesi cs shoul d only be
used with caution. Oal contraceptives are
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al l ovabl e. Snoking is allowabl e but reduces
fitness and predisposes to air enbolism
pneunot hor ax and coronary thronbosis.

I'f any psychotropic drug (including
tranquillisers, sedatives and hynmstics) have
been used, the candidate shoul d not dive for
at | east 3 nonths after conpl ete cessation of
t herapy, wi thout the consent of the Referee.

The BS- AC has a systemof nedical referees to
whomdi fficult decisions arereferred. The BS-
AC requires a nedical exam nation on entry,
t hereafter every 5 years to age 30, then every
3 years to the age of 50 and annually
t hereafter.

OXYGEN CONVULSI ON DURI NG | N- WATER
PROPHYLACTI C TREATMENT AT 8m
(From STI CKYBEAK Non-Fatal Incidents File)

The purpose of the dive was to lay grid
lines, atask conplicated by the fine, easily
di sturbed silt onthe sea bed. Because of this
factor the diver optedto dive alone, tol essen
the degree of disturbance and resultant |oss
of visibility. Hewas atrainedand experienced
di ver, though assessed by others as bei ng of
rapi d rat her than rel axed novenent habits when

di ving. He had been somewhat unsettled on his
(solo) norning dive through becom ng
disorientated during a zero visibility

situation, but was once again diving al one.
The sea condi ti ons were cal m depth was 60 f eet
and the water was said to be relatively cold.

The task was exhausting, visibility poor,
and t he pl anned di ve time nearly conpl et e when
he becane awar e t hat one of the | i nes had becone
entangled in his back-pack. He imediately
made a hurried ascent, not attenpting to cut
theline, but found hinself tetheredtothe sea
floor at 15 few. He therefore ditched his
backpack and made a free ascent tothe surface,
inhalingalittleseawater inthe process. H's
surfaci ng and apparent di stress were observed
and he was qui ckly rescued by t he surface cover
in a zodiac and taken back to the dive boat.
There it was considered that the rapid, no-
stops ascent nmight result in deconpression
si ckness and he was put back in the water
wearing a full face mask for a 100% oxygen
prophyl actictreatnent at 8 m He was acconpani ed
by another diver. He was noted to suddenly
| oose consciousness and suffer fits, so was
hurriedly brought back to the surface and got
onto the di ve boat. There herapidly recovered,
the only synptonms being those of a mild sea
wat er inhal ati on syndrone.

Subsequent i nvestigations, including EEG
revealed no abnornalities. It is suggested
that critical factors in the potentiation of
t he oxygen convul si on were exhaustion, cold,
apprehension due to nil visibility and the
ent angl enent while al one, and the salt water
inhalation. Critical factors in his surviving
thi s convul sion were the use of full face mask
and the presence of an alert buddy, both
prerequi sites before using such a therapeutic
di vi ng procedure.
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PULMONARY BAROTRAUNVA:  TWO NON- FATAL CASES

( From STl CKYBEAK Non- Fatal Incidents File)

There is a comon belief anmong divers

that Pul monary Barotrauma is solely, and
inevitably, the result of careless rapid
ascent without exhaling. The result is
expected to be i medi ate and final disaster.

The | ow nunbers of fatalities known to have
foll owed “Free Ascent” practice ascents is
hel d by some to indicate that there has been
a nedi cal over-reactiontoarare m sadventure
and to indicate the basic safety of such
practice ascents. As the follow ng case
shows, di saster can strike wi thout warni ng and
itisamtter of chance whether theinstructor
has to explain his actions in a hospital
casualty ward or to a Coroner and di stressed
relatives. As the dangers of “Free Ascent”
practice are a matter of record and the
supposed benefits to the diver an unproved
quantity, it is wise. To avoid such trial
enmer gency ascents i nfavour of inculcatingthe
establ i shed and tested rul es of diving-safely
nodes. The second case illustrates the narrow
mar gi n whi ch exi st s bet ween an unevent ful dive
and one resulting in pulmonary barotrauna.
Few peopl e woul d expect clinically apparent
| ung damage to occur due to a 5-10 feet ascent
while at 30 feet, which gives added force to
follow the rules for safe diving with great
care at all tinmes.
Case 1

Thi s trai nee di ver had recei ved a “Di vi ng
Medi cal ", which did not include a Chest X-ray,
bef ore commenci ng t he course. The victi mto-
be had rmade several shallower “Free Ascents”
wi t hout troubl e onthe previ ous weekend and on
t hi s occasi on was one of three pupils taken by
boat to make additional ascents, this tine
from20 m The weat her was fine, the sea calm
and visibility about 3 mat 18 mdepth. The
i nstructor descended with the pupil down the
shot line and waited while mask squeeze was
corrected at i0 mand 20 m sea floor. He
wat ched and was certainthat the correct “Free
Ascent” drill was foll owed and t hat ascent was
at therate of the smal | est bubbl es. Exhal ati on
seenmed to be correct, and | arge vol unes of air
were seen to be exhal ed with i ncreased rate of
ascent from3 mto the surface. However at the
surface the victi mwas seen to be unconsci ous
and starting to shake, ie. was having a fit.

The victim was rapidly taken into the
di ve boat, aradiocall was made f or a fast boat
to take hi mback to shore, and the ai rway was
mai nt ai ned. Afast | aunch conveyed the victim
to shore and an anbul ance continued the
journey to the nearest hospital. On adm ssion
to the Casualty Department hyperventil ation
(with carpo-pedal spasm, irritable crying
and a barely rousable condition were noted.
About 4 and 3/4 hours later fits recurred and
treatnment with both |V D azepamand Phenyt oi n
was conmmenced. Chest X-ray showed pneuno-
pericardi um but no pneunot hor ax. It was a
further 80 minutes before a doctor wth
know edge of diving nmedici ne became aware of
these events and contacted the nearest RAN
facilitywithaRCC. Thevicti mwastransferred
there for treatment, nowin Status Epil epticus
wi th a predom nantly right sidedfit, head and

eyes turned to the right. There was a nmld
pyrexia, BP 140/80, pulse 140/mn and no
response to conmands or to deep pain stimuli.
Pet echiae were present in the mask area.
Reti nae and Tynpani ¢ nenbranes were nornmal .
Pupils were wdely dilated, equal and
unresponsive to |ight. Dextran 70,
Dexamat hazone and further Di azepamwer e gi ven
before the victim was transported from the
hospital. The Dextran was continued but no
further drugs were given before therapeutic
reconpressi on therapy. The bl adder was
catheterised and the chest was exan ned.
There were no adventitious sounds.

Reconpression was to 30 nsw, naxinum
“dept h” possiblew ththis chanber. There was
no apparent response at depth or during the
oxygen phase of the treatnent (from 18 nsw),
though the fits |essened. Following this
treatment the victim was returned to the
original hospital and placed in the Intensive
Care Unit. Thi opentone | Vwas gi ven over ni ght.
The pati ent woke gradual | y sone 12 hours | ater
toafull nenory retentionfor theincident and
the subsequent admission to hospital. There
was extreme tiredness and some weakness,
particularlyontheright side. Thisgradually
resol ved and no further reconpression therapy
was consi der ed necessary. Fol | ow up has shown
t hat recovery, whi ch was ai ded by physi ot her apy,
was apparently conpl ete.
Case 2

The purpose of this boat dive was to
| ocate and recover a missing RAAF radi o and
parachute. The victimwas newy trained, the
buddy’s training and experience was not
recorded. Neither wore a depth guage or watch
or had a contents guage. It was a hard dive
and the victimwas troubl ed by getting water

with each inhalation, while his buddy was
troubl ed by the float |ine' s shortness. They
were connected by a 1 m buddy |ine.

At one stage, while at about 30 feet

depth, the victi mtook his denand val ve out of
his mouth “and fiddled with it”, holding his
breath till he replaced it and took another
breath. At the sane tinme his buddy decided to
ascend to t he surface because of hi s annoyance
with the float Iine. This ascent was
sufficiently gentle in nature for the victim
to be unaware of its significance: he clained
later to be unaware of the need to exhale in
such circunstances. Ascent with breath held
was estimated as 5 to 10 feet.

About 45 minutes after surfacing the
victimnoticed that his throat and neck felt
sore and there was sone chest tightness on
i nspiration. Neck fullness was noticed 3
hours later. He returned honme but went to a
hospital when respiratory difficulty and
surgi cal enmphysema becane apparent. He had
chest pai n and nar ked di sconfort fromdyspnoea.
Treat nent was oxygen by nmask for two days,
started 24 hours after the dive. About four
days after thedivehefelt fullyrecovered but
surgi cal enphysema was apparent for about five
days. There was no pneunothorax and | ater
chest X-ray was nornal .

DI SCUSSI ON

These cases illustrate, inter alia, the
scope for inmprovenent in the managenent of
diving incidents. 1In Case 1 the good result



was nore a consequence of the small sizes of
the air enboli, which produced narked | ocal
reactions but little CNS destruction, than of
the non-specificinitial treatment. The del ay
in contacting any reconpression unit m ght
have had a | ess happy result if it had occurred
i nanot her case. I nCase 2thedelayinseeking
treatnment could have been serious had the
surgi cal enmphysena i ncreased nore rapidly and
severely at hone. It is hoped that trained
divers will be alert to the possibility that
the diving troubles they |earn about may
actual Iy occur inthensel ves or t heir buddi es.
They shoul d | NSI ST on ot hers t aking notice of
any possible divingrelationshiptotheir, or
their buddy’s, troubles and NEVER EXPECT A
NON- DI VER TO UNDERSTAND DI VI NG RELATED
DI SABI LI TI ES!

SPUMS 1981 SCI ENTI FI C MEETI NG

THE DECOVPRESSI ON DI SEASES
PART ONE

David Elliot

| think it is inmportant to include both
types of deconpression illness together,
because there are many occasions when the
di fferential diagnosis between the two is not

only difficult but really, froma practical

point of view, rather uninportant. So,

instead of breaking it up into pul nonary
barotrauma and deconpression sickness, | am
going to lunp them together, call them
deconpression illnesses and then deal today
wi th pat hogenesis and presentation, |eaving

treatment for tonorrow.

I am aware that the group here has
probably had quite al ot of thisin past years.
| am al so aware that sonme of you are not so
fam liar withdivingaccidents. Soas anatter
of policy |l will gofor sonefairly elenmentary
stuff, eventhoughthiswll berepetitionfor
some of you. Repetition does not do any great
har mand hel ps to rei nf orce exi sting know edge.
Al so, coming from North-west Europe, | nmay
wel |l have a different slant on deconpression
ill nesses to sonme of the previous speakers who
have been to SPUMS neetings. |n a number of
treatment semnminars over the past few years,
there have been many arguments not only
bet ween t he Angl o and t he Ameri can groups, but
particularly between the Angl o-Anerican and
t he French groups of diving doctors. | think
that it is very inmportant to air differences,
because they enphasise the fact that we
certainly do not know everything about the
subject. Indeed if you nmeet anyone who says
that he knows al |l about the subject, the only
thing that you know about himis that he does

not know anyt hi ng about

The dysbaric illnesses conprise two
illnesses, pulmonary barotrauma and
deconpr essi on si ckness. Pul monary barotraunma
is the illness due to the expansion of gas
inside the chest, whereas by definition
deconpressi on sickness is the illness which

ari ses frombubbl es fromgases that have been
dissolvedinthetissues. The first essential

25

point of today is that as diving emergencies
bot h conpri se one syndrone, the deconpressi on
di sorder and to subdi vi de t hese i nto nmi nor and
maj or, or serious, varieties of the disorder
is useful inretrospect, but in practicality
I would suggest we avoid it, because every
singl e such instance nust be regarded as an
energency, until you have got it sorted out.

PULMONARY BAROTRAUNVA

Two rem nders about Boyl es Law, which | trust
everybody knows inside out. The conpression
of theair inaninverted bell jar inwater is
exponenti al . The rate of expansion is
greatest in the last few feet.

Wen a nmen does a buoyant ascent froma
submari ne he cones up very fast. The stol e of
his survival suit isinflatedandventing. The
enormous trail of bubbl es gives sone idea of
the rate of gas expansi onthat can occur during
a rapid ascent. He cones up between five and
ei ght feet per second. The slide is of a
submari ne escape instructor coming up froma
subnarine at 600 feet. That incidentally is
a conmpressed air dive, a twenty second
conpressionto 600 feet, 4 seconds bottomtine
and then a nminute and a half back to the

surface. The slide gives areally remarkabl e
illustration of the amount of gas which is
vented. The picture was taken about 40 or 50
feet bel ow the surface.

Causes of Pul nbnary Barotraunma

VWhat are the causes of pul nobnary
bar ot rauma? Bear in nmindthat an overpressure
of amere 80 nmof nercury is quite sufficient
to blow a set of lungs. The first and nost
conmon cause, failure to exhal e during rapid
ascent, is sonething which we should be able
to avoid by good training of both divers and
submari ne escape trainees.

The second nost conmon cause i s sone form
of local pulmonary pathol ogy, that causes a
retention of gas in the lung. The various
causes include tuberculous glands, cysts,
sone sort of | ung pat hol ogy whi ch on t he whol e
can be detected by X-ray. One of the things

which therefore will cone out when we are
di scussing fitness for people for sports
diving, is whether or not an annual chest X-

ray shoul d be mandatory. It certainly is for
pr of essi onal divers. But the point about the
chest X-ray isthat of courseit isaverygross
test and there are many reports of people who
have had seri ous pul nonary bar ot r auma who have
br eat hed out properly duringtheir ascent, and
who have had perfectly normal chest X-rays
wi thin avery short period before that ascent.
There was the Australian report of increased
conpl i ance of the lungs of such people, which
may have been post-hoc rather than propter-
hoc.

The third case in the normal individual
maki ng a normal ascent, is airway coll apse.
You can denonstrate that with fast rates of
flow the airways will naturally collapse at
t he equal pressure point, andtherefore damup
the peripheral gas. This is sonething which
one can not train the diver to avoid. One can
not detect it with X-rays. But for it to happen
one has to conme up extrenely fast. However,
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even i n an ener gency, nmaki ng a buoyant ascent,
you still have quite al ot of control over your
rate of ascent. All you have to dois to come
up with your legs astride and your arms out
i nstead of keeping yourself streamined. It
i s remar kabl e hownuch drag that will causeto
sl owyou down. |f you think you are conmi ng up
too fast, or are out of control, or evenif you
are breathing out properly, stick your arms
and legs out and it will really slowyou down.

Pat hophysi ol ogy

The pat hophysi ol ogy of deconpression
barotrauma we can deal with fairly quickly.
Pneunot horax obviously, possibly tension
pneunmot horax, which is very occasionally
bilateral. On the whole, pneunpthorax onits
own is unusual. Mich nmore comonly the gas
goes al ong t he peri-vascul ar sheat hs, causing
nedi asti nal enphysena, pneunopericardi umand
retro-peritoneal gas. | have one slide which
is a very nice view of the upper pole of the
right kidney neatly outlined with alveol ar
air. The gas can spread. The di agnosti c poi nt
i s gas subcutaneously intheanterior triangle
of the neck. If it is not there, he may still
have burst a lung. But if it is there, then
we can say quite positivelythat there has been
a epi sode of pul nonary barotrauna.

However, the nost inmportant thingisthe
arterial air enbolism | prefer to use
arterial gas enbolism because | am not
dealing just with conpressed air divers. It
has been shown quite reasonably well
scientifically that the gastends toenter the
pul nonary capillaries as the diver takes his
first breath on reachingthe surface. The gas
isdamedupinthelungsuntil that particul ar
nmoment. The clinical picturewhichfollowsis
just afewseconds of circulationtime fromthe
lungs to the brain before the guy goes
unconsci ous. The gas enters the pul monary
capillaries and will distribute by buoyancy,
which also has been well denpbnstrated
experinentally, tothecarotidarteriesandto
the vertebrobasilar arteries. | do not think
that particular point has been fully
appreciated. It has been shown experinental ly
that vertebrobasilar enmbolism will cause
cardiac irregularity as areflex. Thereis of
course the possibility of gas enbolismto the
coronary arteries. It is not surprisingthat
one of the presentations of pul nonary bar ot rauna
i s sudden death. It is acardiac arrest. Wrk
is now going on at the Subrmarine Escape
Trai ni ng Tank at HVE DOLPHI Nt o see whet her or
not one can get a defibrillator that will work
at pressure with everybody in that chanber
soaki ng wet.

Now what | have sai d has been dramatic so
far. There aretwo reports that are bothworth
attention. |In 1964, or thereabouts, the US
Navy di d sone routine chest X-rays of people
who made normal buoyant ascents in the
Submari ne Escape Training Tank. They found
that in about 1% of those cases there was
evi dence of nmedi asti nal enphysena, i nperfectly
normal peopl e after perfectly normal ascents.
The Swedish Navy did some work in their
Submarine Escape Tank which showed a 3%
i nci dence of abnornmality in otherw se nornal
ascents. This studyis not quite as acceptable

because the abnornmality is an electro-
encephal ographic record, but it was well
presented. It is clear that it is not an all
or none phenonena. It is aconditionin which
there will be varying grades of cerebral
enbol i sm

In 200,000 man ascents made in the RN

Submari ne Escape Training Tank over sonme 20
years, there have been about 88 cases of
pul monary barotrauma, including five

fatalities. That i s making ascents of from30,
60 and 100 f eet and gi ves a preval ence of about
1 incident to 2,200 ascents. Those were all
buoyant ascents of people who were breathing
out correctly and who had normal chest X-rays.

Mani f est ati ons of Cerebral Gas Enbolism

The nmanifestations of cerebral gas
enbol i sm can happen within a second or so of
reaching the surface. The first point is no
significant |atency. However there can be
del ayed onset. There was one fanpus i nci dent
at HVS DOLPH N where a submarine rating
finishinghisday’straining, actually went on
the Gosport Ferry before he found that he was
getting gi ddy, feelingpretty ropey and | osi ng
power . Luckily the skipper of the Cosport
Ferry was an ex-submariner and knew what was
happeni ng. He turnedthe ferry around and t ook
it straight to HVS DOLPHI N, where t he man was
i Mmedi ately reconpressed successfully. How
can we explain that? | think it is quite
sinple. |f you can i magi ne that the retained
gas in sone termnal alveolar unit is rather
like a balloon that has been bl own up and it
may not burst right away. It can stay there
under tension. So very rarely you will have
a delay in onset.

When DJ Ki dd, who i s a Surgeon Captainin
the Canadi an Navy and | were witing a paper
together, we found that we were disagreeing
quite vehermently, to put it mldly, on the
presentation of gas enbolismin diving. MW
basic training at that stage was i n submari ne
escape buoyant ascent and his was in sports
scuba diving. It seenmed to us that there was
aquite distinct difference. |n sports scuba
diving the onset was not nearly so often as
dramatic as it is in the subnarine escape
training tank. So you may see the dramatic
presentationthat | described but just because
it isnot dramatic and i medi at e does not nean
that it 1is not pulnonary deconpression
barotrauma and gas enbolism

O the 88 cases that happened in the 20
years at HVS DOLPHI N, there were 65 with
central nervous systemmanifestations, 30 of
them presented as unconsci ousness. (Ils this
rel evant to the 5 pmgane we are all playi ng?)
20 of themwere di sorientated, which included
very m nor degrees of disorientation, aslight
feeling of “not-with-it-ness”. The fact that
the guy isjust feelingalittle bit gi ddy and
may be walking alittle bit asymretrically is
quite enough to put one on guard that he is
devel opi ng sonme cerebral manifestations of
pul monary barotrauna. Mich easi er t o di agnose
are the cases of paresis, of which we had 15.
Fi ve wer e hemi paretic and si x wer e nonoparetic
inthe armand four nonoparetic intheleg, so
it can be pretty discreet.



| would |iketo describe one of those for
you as | renenber this particular case well.
He was just doing an ear run. Nowthis is a
dry pressure chanber run, not even in the
water, with a normal diving rate of descent,
wi th an occasi onal stop as peopletry to clear
their ears, down to 100 feet. As soon as you
get down to 100 feet, you stay there for about
four m nutes and then bring the chanber back
to the surface at the normal diving rate of

ascent . Theoretically there should be no
problens in deconpressing at that rate of
ascent in a dry pressure chanber. Yet when

this particular individual got out of the
chamber he found he coul d not slip one arminto
the sl eeve of his jacket. | think that is an
i mportant case. | would like, although we
coul d never prove it, to make one particul ar
poi nt . I could not prove it in this
i ndi vi dual, but we knowit is true in others.
Sone novice divers get all het up about the
ears, how you have got to keep ahead of the
pressure as you go down. They get alittle bit
of a thing about al ways cl earingthe ears. But
the novice diver coming up gets a full
sensationinthe ears as the ears start to push
out the gas fromthe Eustachi an tubes and one
or two idiots will go and clear their ears on
the way up. One cannot prove that this is a
cause of pul monary bar ot rauna and gas enbol i sm
but it is a possibility.

Di agnosi s of Cerebral Gas Enbolism

Bubbles in the retina are said to be
di agnostic in gas enbolism This | have never
seen. Neither have | seen another so called
di agnosticsign. ThisiscalledLieberhastner’s
sign, which | have never even heard of until
| sawit in somebody el se’s textbook and it is
awhitenottling of thetongue. | believethat
to be a | oad of rubbi sh only because | have not

seenit. Mich noreinportant arethe dysphasic
and visual manifestations, the slow ng of
speech, the tunnel vision and | think

particul arly serious, is the diver who says he
i s goingblind. | knowof only one case of such
a diver with gas enbolism who has actually
survived. The three that | nyself have seen,
who said that they were going blind, all
subsequently died. Soto me, if someone after
an ascent says that they are going blind, it
carries a pretty frightening prognosis.
However, Jefferson Davis presented a case at
the | ast course | was teachi ng on, of a nan who
went bl ind but recovered. Soif youdogoblind

after your next dive, do not worry, | amsure
you will be one of the survivors.
Pat hol ogy

O the five fatalities three were
i medi ately fatal. The various causes | have
already hinted at. No one can tell whether

respiratory centre enboli sm or vertebrobasil ar
enbolism causing reflex arrhythma or a
coronary enbolismhas occurred. Al one can
do is to resuscitate to the best of one’'s
ability and see if you can pull himthrough.
Two of the deaths were del ayed, one about
twel ve hours and the other about thirty-six
hours. Both had gross cerebral oedena at
aut opsy, which could have been due either to
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t he bubbl es or to the hypoxic episode during

treatnent. But their cerebral oedema is an
i ndi cation, | believe, for gi vi ng
corticosteroids early in serious cases of
pul nonary bar ot rauma. However that is not

general |y accepted. Because of ny personal
experience | think it is a good idea to give
all CNS cases of gas enbolismfrom pul nonary
barotrauma a corticosteroid. However, not
everybody woul d agree.

In one case a post-reconpression X-ray
showed nedi astinal enphyserma and sone | arge
cysts in the base of the lung. However, these
cysts were not t he cause of the man’ s pul nonary
barotrauma as he had had a normal X-ray three
days before maki ng the ascent. They were the
result of the barotrauma.

I woul d enphasise that in order to get
pul nonary barotrauma you only need to have
t aken one breat h of conpressed gas, one single
breath and t he ascent need not have been from
a depth greater than 5 or 6 feet. W have on
record one CNS case in HVS DOLPH N whi ch was
froma special tank i n which there was only 6
feet of water. Now, that isinportant, because
youw |l findanunber of divingsuperintendents
and other experienced divers who, after a
person has becone paral ysed, will say to you,
“Look, that can not be the bends - the guy was
not down | ong enough”. That may be perfectly
true, but it could nobst certainly be gas
enbol i sm

We do find a trenendous nunber of m xed
cases in which both pul monary barotraunma and
deconpr essi on si ckness are present i nthe sane
individual . It isreally nuch nore common than
is recognised and | shall hypot hesi se about
this a bit nmore later on. | would rem nd you
that barotrauma and enbolism can foll ow any
dive. Thereis ahabit in sone dive teans for
the dive nasters to stay at the surface and
snor kel down keeping their tanks ready for an
emergency. | think this shoul dbe di scouraged
for I know of one fatality at least. This
di ving instructor went down to hi s scuba cl ass
and whil e he was down there took a puff from
an octopus. He then forgot that he had taken
a breath of conpressed air and went back to
bei ng the snorkel diver that he had been all
that norning. So he surfacedw t hout breat hi ng
out at all and he was dead wi thin a f ewseconds
of reaching the surface. This happenedinthe
Cayman | sl ands only a fewnont hs ago. Snor kel
divers should really be discouraged from
coni ng down and gr abbi ng a nout hf ul of gas from
a diver.

DECOVPRESSI ON SI CKNESS

Deconpr essi on sickness requires a dive
of sufficient depth and duration to take up a
sufficient volume of gas which wll cause
bubbl e formati on when you cone up again. In
pul nonary barotraunma, the bubble is al veol ar
gas whereas it i s dissol ved gas i n deconpressi on
si ckness. The danage begins during the
deconpressi onin barotrauma, whereas thereis
significant latent period in deconpression
si ckness. The significant bubbles areintra-
arterial in barotrauma and are i ntravascul ar,
t hough everybody enphasi ses the intravenous
bubbl es, in deconpression sickness. The
effects arecranial, inair enbolism whilein
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deconpr essi on sickness, not only can you get
cerebral effects, and sone brai n stemeffects,
but you get spinal cord mani festations. | know
of no case of pul monary barotrauna which has
gone on to paraplegia. That is a dogmatic
statenent and | will stick with it.

Mani f est ati ons

The manifestations of
sickness, | nentioned |atency,
wi || happen inside twelve hours. [|f anybody
cones to you with synptons that started 36
hours after the dive, that i s not deconpressi on
si ckness. Bear in mind that | said onset.
Di vers may suppress nani festations and quite
frequently do, but when you get an accurate
history you will find that the troubl e which
t hey may not report for 48 hours after a dive,
did in fact begin within that 36 hour |atent
period. | will try and stick with air diving,
but you can well inmagine in the deeper dives
of professional divers the latency if often
reduced to |less than zero because probl ens
occur actually during the ascent.

Per haps we shoul d t ouch on t he causes of
deconpressi on sickness. | would just liketo
gi ve you sone thoughts. The first is failure
to adhere to the tables. I think that is
per haps the nost common. Many peopl e do get
away with it. It is just like Russian
Roulette, it may catch up with themafter a
while. This happens to the sem - prof essi onal
di ver, such as the abalone diver who has
started work at the begi nning of the season,
pi cki ng up the shells at maybe 60 to 100 f eet,
fished it out, and then gradually during the
season wor ks down to 120 to 150 feet. Thisis
nor mal seasonal practiceinthistype of sem -
prof essional . The troubl e comes when t he nan,
for some reason, takes a few weeks off in the
nmi ddl e of t he season. When he goes back t o wor k
he gets a spinal hit on his first dive, back
at 140 feet. | have seen two cases |ike this.
The reason for thisis the adaptation of divers
who dive every day devel op to deconpression
sickness. It may be t hat you get t he gas nucl ei
al | being used up or sonething |like that, but
| et us just put it down as. being a phenonmenon
that exists. These people nmay get away with
i gnoringadivingtable. The nbst conmpn cause
nevertheless is failure to adhere to the
exi sting tables. I think the US Navy air
tabl es are as good as any. However | prefer
t he Royal Navy tabl es because they are about
5 mnutes nore conservative on nost bottom
times. Really it is the Jesus factor that
count s when you ar e wor ki ng out the table. How
accurately you have estimated the depth. Do
you take the next deepest depth and the next
bottomtime? It is these things that make t he
tables safe. Certainly if you dive the 180
feet for 20 m nutes table exactly to 179 feet
for 19 minutes you will get a percentage of
bends in the diving population. There is no
doubt about that because we did it. So the
tables are not intrinsically safe. But they
are safe as normal |y di ved by the normal kind
of diver.

The second cause of deconpr essi on si ckness
i s i nadequate tables. That does not apply to
people like yourselves and we are really
t hi nki ng here of Heliumbounce diving, where

deconpr essi on
nost things

there are a lot of lousy tables. There is
really no excuse for people diving using
conpressed air not to use conpetent tables, if
they use any.

Soitisthethirdcausethat | will bring
to your attention, individual idiosyncrasy.
We can think of the conmmon things such as
obesity and al | those ot her t hi ngs whi ch m ght
wel | affect gas uptake and elimnation. But
there is no doubt that the normal Gaussian
distribution applies to divers as well as to
everyone el se. There are peopl e who can do 100
foot dives and conme to the surface with no
pr obl ens. However, | have seen a knee bend
occur after adiveto 100 feet for four m nutes
and respond to treatnent. So i ndividual
i di osyncrasy can be extrene. The mere fact
that a guy has adhered to the table does not
mean a thing. |f he has got the synptons of
t he bends, he has got bent, because he has been
under pressure.

To sum up the three comon causes of
deconpressi on sickness are:

1. Failure to adhere to diving tables.

2. | nadequat e t abl es (usual | y hel i umbounce
di vi ng tabl es).

3. I ndi vi dual idi osyncrasy.

Two | ess common causes are: -
4. Flying, or ascendingtoaltitudeonl and,
after diving.

5. Diving in nountain |akes.
Presentation

As | said right at the beginning, the
cl assification of deconpression sickness into
mld and serious can be nisleading. |f you
| ook at the work which Tony Slark did in the
Royal Navy and has al so been done by Riverain
the USN, reviewing the presentations of
deconpressi on sickness, you will find that a
significant percentage of cases present with
a linmb bend, because that is the npst
excruci ating mani festation. They havein fact
got anore serious mani festation, andtherefore
do in fact belong to the serious category
not wi t hst andi ng t he f act t he presenti ng synpt om
isalinb bend. In the UK or rather in the
North Sea, we now tend to say that all
present ati ons of deconpressi on si ckness shoul d
be regarded as an enmergency. Just to make sure
we are not m ssing anything, we like to treat
everybody, even the sinple linb bends, as
t hough t hey wer e a seri ous case of deconpressi on
sickness. Because it is far better to give
peopl e a table 6 and be confident rather than
give people a shorter table and treat them
i nadequatel y.

There are various presentations of the
so-call ed m nor cases, sonme of which do not
require treatment, which | think can be
regarded as warni ng signs. Anorexia, fatigue
and nul ai se are very significant as warning
mani f estati ons of the onset of deconpression
si ckness. Fatigue in the legs is well
described. Any diver who, when back on the



surface, gets anorexic nust be observed very,
very carefully. The “niggle” is another term
that we use in Europe, the Anericans have
adopted it andgivenit aslight differencein
definition. W used to say that a niggle is
alinbpainthat starts but withinten m nutes
is already beginning to get better. That is
a war ni ng t hat sonet hi ng el se may wel | happen.
If you do not know where the nearest chanber
i s thenyou had better find out. Onthe whol e,
providing the manifestations start to get
better and then disappear altogether within
ten mnutes, you can regard a niggle as a
narrow niss.

Li mb bends have been sufficiently well
described in the past. Just to refresh your
nmenory, the pains are inor around the joints.
They can be i nthe end of one of the | ong bones,
it does not have to be necessarily in the
actual joint line. They can be just aniggling
sort of pain or they can be agonising. They
can be rending pains with the diver rolling
around i n agony. Then of course the di agnosi s
is very easy. One person, who had had
osteonyelitis in one |linb, got deconpression
sickness pains in the other linmb at a later
date, and said the two were surprisingly
simlar. O course, unless you have had
osteonyelitis yourself that does not really
hel p. The synovial joints are the ones that
are affected. I think that every single
synovi al joint except perhaps the tenporo-
mandi bul ar joint, has been described as the
site of pain, certainly joint pain in the
sterno-cervicular joint and the joints of the
hand are not at all uncomon, eveninthe small
joints of the feet. There is dimnished
novenment. There may be paraesthesia. |f you
conpressthe sitethere may be al ocal response
to pressure, which is quite useful as a
di agnostic point. Thepainmay flit fromjoint
tojoint. It may beinthe shoul der for awhile
and then in the knee. You have got to watch
these people very, very carefully. But
al though you may get occasional redness and
oedenm over a joint, nost commonly there are
absol ut el y no physi cal signs whatsoever. The
next inportant little statement isthat if the
di ver says he has got paininthe knee, it does
not matter what the exam nati on reveal s, that
di ver has got deconpression sickness until
proved otherwi se. As far as | am concerned,
proved otherwi se nmeans treatnment by
reconpressi on. No physical signs arerequired
for the diagnosis.

A typical cutaneous manifestation of
deconpressi on si ckness i s purple blotching, a
sort of venous stasi s whi ch occurs inthe skin.
It does not require treatnent per se, but
neverthel ess does respond to treatment if
treatment is given. One should not confuse
thisw thsuit squeeze. Thereis anincreasing
tendency in the col der clinates nowto use dry
suits. Unless the dry suit is fitted with a
suit inflationvalvethen you get pinching and
ni ppi ng of the skin by the dry suit, whichis
a very painful cutaneous condition which
should not be confused with the cutaneous
nmani f est ati on of deconpr essi on si ckness. There
are sonme nore unusual forns of deconpression
si ckness which are not very often seen. One
is pitting oedema of the hand which is
conpletely painless. It is thought to be due
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tothe formati on of bubbles inthelynphatics.
If you believe Guyton's hypothesis of the
formationof thelynmphaticfluid, thelynphatics
have got the | owest tension of all the vessels
in the body, and so a priori the |lynphatics
woul d be a pl ace wher e bubbl es form Therefore
in sone individuals the bubbles wll get
danmed and you get | ynphati c oedema. Anot her
is pitting oedema of the |lower part of the
chest wall and other parts of the body. One
di ver was actual |y di agnosed as havi ng nunps.
He t hought it was rather curious that he shoul d
suddenly get nunmps just 20 mnutes after
surfacing froma dive, so he went to anot her
doct or who nade t he di agnosi s of deconpressi on
si ckness, because ont he whol e, nmunps does not
fit.

The serious manifestations of
deconpressi on sickness are neurol ogi cal and
spinal. | thinkit isworthrepeatingthat the
nmost common onset i s that the diver says that
he has got a few pins and needl es i n one foot
or a cottonwool feeling. Afeeling that then
ascends all too rapidly to beconme parapl egi a.
This is the cormmpnest presentation of spinal
deconpressi on and one which | think is fairly
om nous. But of course there are many, many
others. So far as the spinal cord | esions are
concerned | think that the worst situation
that you can be in, is with the man whose
parapl egi a extends to quadriplegia and he is
just left withthe phrenic nerve punpi ng away.
At that particular time youw sh you had taken
up sone other specialty.

Labyri nt hi ne deconpressi on sickness or
the staggers, has a very dramatic onset. It
occurs particularly after rapid ascent, with

nausea, vomting, nystagmus and possibly
tinnitus.

Cerebral synptoms include dysarthria,
visual manifestations and changes in

personal ity. Changes of personality are very,
very difficult to diagnose. Although it is
easytosay at alecturethat if adiver changes
his personality after a dive he should be
reconpressed, in fact you usually find that
the guy i s being reconpressed with rel uctance
and possi bly for sone ot her reason. It isonly
after the reconpressi on you suddenly realise
that t he man has fli pped back t o normal and how
very abnormal his behaviour was before the
reconpression. It is sonething to watch for
and it is where the diver’s buddi es are goi ng
to be very useful in assisting to make the
di agnosi s.

The pat hognononi c signintherespiratory
mani f estati ons of deconpression sickness is
the retro-sternal catch on trying to take a
deep breath. It is best seen in divers who
snoke, because they come out of the water,
i ght up a snoke, take a deep breath and catch
their breath because of the retro-sternal
pain. If it is left untreated shallow, rapid
respiration, pallor and shock devel op. Shock
is not a presenting manifestation. It tends
to be rather overl ooked and it is nbst comon
i n cases whi ch have been nmal t r eat ed el sewhere.
As aresult they devel op a postural hypot ensi on
associated with significant haemo-
concentration. This usedto be apresentation
of deconpression sickness in aviators too,
until they discovered that it was not ill egal
for aviators to have deconpression sickness.
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Once it was quite a respectable illness, the
aviators started reporting |linb bends as wel |
as collapsingafter highaltituderuns. |f you
read sone of the ol der text books t hey nention
shock as being a presenting synptom of
deconpressi on sickness. Inny view it is not
a presenting nmani festati on. However you wil |
find haeno-concentration very early on and
even with |inb bends.

Di agnosi s

The i nvestigations that one shoul d make
bef ore coning to a di agnosi s are qui te sinple,

zero. M background i s naval and commerci al .
As far as | amconcerned, if a diver has the
synmpt ons of deconpression sickness | put him

into the chanber, reconpress hi mand exani ne
himat depthto seeif anythingisleft. Wth
luck, there is not anything left. As far as
| amconcerned any del ay of treatment, evento
exam ne the patient, nakes the treatnment | ess
likely to succeed. In ny opinionit is good
managenent to make the presunptive di agnosis
on the synptons, reconpress the patient and
t hen exami ne at maxi mumdepth to nmake certain
that thetreatment has beeneffective. Jefferson
Davis does not agree with this approach
because he sees a different type of diving
accident. | see divers who are diving close
to a chanber so we can virtually get a 100%
response even with rapid onset deconpression
si ckness. In sports diving you have the
probl em of del ay, which can be 5 to 36 hours
after the onset of synptons before they cone
for treatnment. Under these circunstances it
is reasonable to conduct a fairly rapid but
net i cul ous neur ol ogi cal exam nationto obtain
a good base line for judging progress so
al | ow ng better managenent of the case, but
also it is nuch nore allowable to comence
ancillary treatment. It is nuch easier to put
up adrip and put in a catheter before putting
the patient into the chanber, rather than
struggling with these in the confines of the
chanber. But nevertheless the inportant
nessage to take honme is that you do not have
to exam ne the patient, and even if you do
exam ne the patient, you do not have to find
anything wwong with him to come to the
concl usi on t hat deconpr essi on si ckness exi sts.
The synptons are sufficient, the feeling of
nunbness, the feeling of cottonwool feet, the
feeling of paininthe Iinbs, the feeling of
difficulty of deep breathing, all these
require treatment as a nedical emnergency.
That is the take-hone nessage.

Pat hophysi ol ogy

Let us consider the concept of deconpression
sickness. The old idea was that a safe dive
was one during which no bubbles occurred. |If
you got bubbl es, then you got the bends. Now
we all know that is absolute rubbish. The
Doppl er Bubbl e Detector wi || detect bubblesin
lots and | ots of people who make a perfectly
saf e di ve and never have any trouble at all.
So we have quite a |arge overlap of bubbles

occurring in safe dives. | think it is true
to say that there are no dives that result in
deconpr essi on si ckness i n whi ch bubbl i ng does
not occur, although there are reports of this

in ani mal experinmentation.
Wiere do the bubbles begin? | have
al ready nentioned the extravascul ar bubbl es

in the |ynphatics. Catchpole and G rsch
showed bubbles occurring in various
extravascul ar tissues such as nyelin sheaths
whi ch | think are i nportant as possi bl e causes
of spi nal deconpression si ckness. Extravascul ar
bubbl es occur inthefatty tissues of the body,
particularly in the bone narrow and perhaps
then the gas bursting out of these fatty
tissues into the capillary bed and into the
veins. Wat we nornmally notice first are the
venous bubbl es. Venous bubbl es on t he whol e
are filtered out by the pul nonary bed. Just
occasionally a few mght get through to the
arterial side. W also know that arterial
bubbl es get t hrough the systenic capillary bed
very easily and will go through the venous
side. It is generally agreed in the old text
books t hat the pai n of deconpression sickness
is due to bubbles and that all the other
mani festations are due to bubbles acting as
little plugs in the bl ood vessel s so causing

all the manifestations of deconpression
si ckness.

I think the story is significantly
modified now It is inportant to recognise
al so that arterial gas enboli may occur in

deconpressi on si ckness. I would like to
stress this poi nt because peopl e who have not

read t he papers by John Hal | enbeck and nysel f,

assume t hat our hypot hesi s of venous i nfarction
of the spinal cordis exclusive. It is merely
an hypot hesi s f or one nechani smof spi nal cord
deconpressi on sickness. It is not exclusive.

I thinkthe final pathol ogy can be a singl e end
result of one or nobre pathogenetic pat hways,

of which arterial gas enbolismis one. The
ori gi nal Hal dani an hypot hesi s t hat gas enbol i sm
to the fatty nyelin rich parts of the cord
causes spi nal cord deconpressi on si ckness can
not be excluded. We think there are at | east

two ot her hypotheses which are nore |ikely,

one bei ng the venous hypot hesi s and t he ot her

being the one which Brian Hlls and Phillip
Janes have r e- enphasi sedrecently, theformation
of bubbl es de novointhe myelintissues of the
spi nal cord.

Bubbl e surface activity is pretty well
known. It is nostly known from open heart
surgery days and bubbl e oxygenators. A/l ot of
wor k has been done t o denonst rat e t he mechani sm
of the bl ood-gas interface in causing vari ous
changes. These are all proven effects. The
activation of the Hageman factor is not only
responsi bl e for the cascade part of the bl ood
coagul ation cycle, but is al soresponsiblefor
simul ating a whol e stack of other things, the
rel ease of various vaso-active substances and
ki nins and soforth. The activation of enzynes
is another proven effect of the bl ood-gas
interface. The de-naturation of proteins
causes thered cell cl unmping whichiswell seen
in deconpression sickness. The roul eaux



phenonmena has been descri bed for nore t han 100
years now. The significant thingis platelet
aggregation with the release of all the
nasties the platelets have got stored within
them Already we are gettinginto a situation
whichis like aseanl ess web. Aspecialist in
this particular field of haematology and
bl ood-gas interface effects used the phrase
“seamnl ess web”. I think it is a very good
anal ogy. If you twang a spider’s web in one
part the whole web vibrates and you do not
qui te know which part of the web is going to
shed the next drop of dew. This is also true
of the blood system Those of us who have
worked in this field realise that Mother
Nat ur e has not got just one card up her sl eeve
but aninfinite nunber. It does not matter how
we play with the system whatever therapeutic
effect you put into an experinmental
deconpression nodel, there is always sone
ot her pat hway out of which cones a counter-
effect which cannnullify what we aretryingto
do. Soit is an extrenely conplex situation.

Finally, and quite separately, the
denaturation of |ipo-proteins. | have kept
t hat separate, because the |lipid enboli that
are formed as a result of that particular
bl ood-gas interface effect do not have any
other ranifications in haematol ogy, they

nerely float around the bl ood streamand can
cause various effects as enboli. They are
frequently found in the autopsies of divers.

Here is a working hypothesis of
deconpr essi on sickness which | thinkis quite
useful . W havethe so-call edsilent intravenous
bubbl e, silent because there are no outward
mani festati ons of deconpression sickness.
However, they can be detected by Doppler. The
sil ent bubbl es cause cel | ul ar aggregati on of
red cells and pl atel ets, the rel ease of kinins
and other vaso-active compounds and the
formation of lipid enboli. These cause a
subcl i ni cal pul monary enbol i smwi t ht achypnoea,
fatigue and nalaise. That has been well
established as being due to a sub-clinical
pul nonary oedena.

W now get into an area of dispute.
Vasospasmand bronchospasml ead to t he severe
pul nonary di stress of the chokes, | think that
iswell established. But thenit is suggested
that the pul nonary congesti on back pressures
t he vertebral venous pl exus and causes spi nal
deconpr essi on si ckness. The only point to
nmake at this stage is that the hypothesis of
venous i nfarction of the spinal cord does not
depend upon the pul nonary part of that story
toexist. It exists asits own entity as far
as pat hogenesis in concerned.

Studies in splenectom zed dogs, using
radi o-active | abel | ed al buni n, show no change
i n plasma vol une i n “no-deconpressi on” di ves.
After adiveinwhichsevere chokes and paresi s
occurred there was evidence of |oss of
circulating protein into the tissues, of the
formati on of oedena, and of haenoconcentrati on.

In the chanmber at Duke University in
whi ch we did this work we had an X-ray nachi ne
t hat was pressure proof. W couldtakeit into
t he chanber and take it down to 300 feet. 1In
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fact, we only took it to 155 feet. Besi des
taking X-rays of the vertebral venous pl exus
we exposed the spinal cords of the dogs and
made nmovies of the vertebral venous plexus
during the dives. Quite definite congestion
occurs after a dive. In one slide the
congestion has even filled up one of the
Spi nous process veins. |In another slide the
bubbl es can be seen al ong t he vert ebral venous
pl exus. Just | ooking at the vertebra you can
see it is al nbst as though it has been cl eaned
out, thereis not a bl ood vessel to be seenin
that area, although in the pre-dive slide of
the sane orientationwe coul dseethevertebral
venous plexus very well. Wat we are really
sayingisthat inthis particul ar experi nental
nodel , the vertebral venous pl exus just gets
wi ped out with bubbl es.

Using a C 14 pyrene technique one can
nmeasur e instantaneous blood flows, but only
once, as you have to kill the dog to do in
mllilitres perfusion per 100 gns of tissue.
Usi ng t hi s t echni que one can showa nornal flow
in a normal spinal cord, but after the onset
of paretic deconpression sickness there are
areas of virtually no flow.

Hi st ol ogy

In paretic deconpression sickness there are,
besi des haenorrhagi ¢ areas, vacuolations in
the nyelin. This we can consi der as bei ng due
to bubble formation in the nyelin sheaths.
There are two hypot heses as to why thi s should
occur. Oneisthat the bubblesw |l formthere
de novo anyway, and the second, and separate
one, is that they formthere as a result of
venous sl ow ng and stasis, the danmm ng up of
the circulation. The only difference is that
in the venous infarction of the spinal cord

hypot hesi s, which w pes out whole |evels of
the spinal cord at once, the stasis of the
venous system for nore than a silicone

clotting time allows clot formation to occur
in the smaller vessels of the cord. Thi s
obviously is bad news so far as the owner of
the cordis concerned. Inall our slides from
paretic ani mal s t here are areas of haenorrhage
and bubbles in the nyelin.

We consider that there is sufficient
pat hol ogy just with the vascul ar effects, the
formati on of clots, the danmm ng back of the
bl ood flowin the capillaries, to explainthe
hi st ol ogy.

The t hird hypot hesi s i s based on t he fact
that although the spinal cord is soft,
flexible tissue, it is not very expansile.
Therefore the formation of gas in the nyelin
increases the internal tension within that
segnment of the cord. The increased tension
will squeeze out all the blood from that
particular part of the cord and cause spi nal
deconpressi on sickness. That is a perfectly
acceptabl e alternative hypothesis. The work
on that is not yet conplete.

W have got three aetiol ogi es for spinal
cor d deconpr essi on si ckness t o consi der arteri al
gas enbolism venous infarction and in-situ
bubbl e formation. John Hall enbeck and |
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consider this to be a secondary effect to the
fact that clots were fornming in the venous
system It is obvious that the pathology is
the sane. It isonlythat the explanations are
at vari ance.

We have a scanning el ectron nicrograph
that we did showi ng one of the vessels of a
nerve root very close to the spinal cord.
Usi ng increasing magnifications you can see
strands of fibrin and red cells on the side
wal | of that vessel, which is quite positive
evidencethat it isapre-nortemclot. W feel
confident that we denonstrated i n that ani mal
t hat t here was venous cl otting and t hat venous
infarction of the cord was the cause of that
particul ar animal’'s paralysis.

We have covered the sorts of things that
are going on at the tine when the diver is
sayi ng “Pl ease doc, ny feet are goi ng nunb”.
The take hone nessage is that it is not just
a question of bubbles getting stuck in the
spinal cord, there is a whole |ot of other
pat hol ogy going on and that it is very nuch
nor e conpl ex t han anybody woul d care to claim
t o under st and.

John Hal | enbeck and | di dthis work about
ten years ago. | quit about five years ago.
He i s now wor ki ng not so nuch on spinal cord
deconpr essi on sickness, but on cerebral gas
embolism | particularly commend to you the
edition of Stroke of Decenmber, 1979. He has
not publ i shed anyt hingin an easily accessible
journal s since then. He has been working on
t he ef fects of gas enbolismtothe brain. Wat
he was concerned about was the fact that once
you stop the brain’s circulation there is no
recovery. The majority of people still say
that after four minutes the brainis dead and
there is nothing you can do to restore
circulation. | ampleased to say that John
Hal | enbeck’ s work has shown that to be a | oad

of rubbish. In essence what he has done is to
examine the various factors which are
responsible for the so-called “no reflow
phenonmenon”. Even if you restore the bl ood
pressure and renove the enbol us, you cannot
restore the circulation to that particular

part of the brain that sufferedischaem a. He
has denonstrated that there are various
endot hel i al and ot her factors whichcontribute
to the “no refl owphenomenon”. He reportedin
this particular paper that he gets a 65%
recovery of functioninanimals whichotherw se
woul d have made no recovery at all by the use
of prostagl andi n and i ndomet hacin. He made a
superb presentati on only about four weeks ago
onthis. Thisis wrkthat is still going on,

denonstrating that there is some hope that in
those divers who get gas enbolism we wll

per haps be able to prescri be sone nedication
whi ch may hel ptorestore function. | had John
Hal | enbeck cone over and present his paper

just a year ago to the Institute of Neurol ogy
at Queen’s Square. It was one of those
el ectric occasi ons when the audience is all a
littlebit bored and shuffly, and suddenly you
could just feel everybody stop and pay
attention to what John Hal | enbeck was sayi ng.

It was a tremendous occasion. The work is
continuing at Bethesda and it is well worth

keeping in mind not only for gas enbolism
cases, but alsoit may wel |l have an application
in cases of enbolic stroke and so forth.

DI SCUSSI ON

Chai rnman: Dr John Kni ght

You di d not nention rapidascent as bei ng
a conmon cause of the onset of deconpression
sickness. Certainly in the cases which are
treated i n Sydney and the cases that occur at
Nauru, it is avery common cause. Sone of these
are inside the tables but they have all shot
to the surface, having run out of air, or seen
a shark, and need treatnent. A mld example
is afriend of mne who was diving in Portsea
Hole with four friends when he sawthe anchor
of his boat go past. He was at 80 feet. You
can only dive there at slack water, so he was
after the boat |i ke arocket. Hi s knee started
to hurt about two hours later and it went away
after about three days. He di d not bot her the
doctor in the interval.

Dr David Elliott

From an acadenic point of view |I am
delighted to hear this. | amsorry for the
guys, but this in fact is what | was inplying
when | said |l et us not be dogmatic and divi de
deconpressi on di sordersintothetwo principal
extrenes. There are obvi ousl y m xed cases. By
that | nmean that we have got quite a | ot of
cases on file now of people who should have
been pul nonary barotrauma or mght have
actual ly produced pul nonary barotrauma, and
who then devel oped deconpression sickness.
They shoul d not have real | y had deconpressi on
sickness at all because their dive was
perfectly safe.

I n ny own courses we do a trenmendous | ot
of case history di scussions. | thinkthat they
are a really inportant part of that kind of
nmeeting. The case which !l will nowpresent has
just made ne think of one other aspect of
deconpressi on sickness, that | have not
stressed at this particular nmeeting.

Adi ver was at about 50 feet, playingwth
one of those research subnmarines in Janaica.
He had been down 50 minutes or so at 50 feet,
certainly well withinthe non-stop tines, and
made a rapid ascent. Wthin half an hour he
had a cl assi c onset of deconpressi on si ckness.
I think that is the sort of exanple that you
coul d be tal king about.

This particular guy gets rather
quadriplegic, so how about reconpression?
That particular island in the Caribbean does
not have a chanber. So they shipped himto a
reconpression chanber. | hasten to add that
t he chanber was not the British Sub- Aqua C ub
chanber at Caynan Island, but a chanber on
anot her island. It was run by a Navy and not,
I hasten to add, the Royal Navy. It was run
by a Navy whi ch shall remai n anonynmous. This
poor quadriplegic was treated quite correctly
by reconpression. However the physicians had
not been properly trained in diving nmedicine.
They were very concerned about this paral ysed



di ver, because he had an acute abdonen. So
t hey brought hi mto t he surface and t hey opened
hi mup. What do you think they found? He had
a catheter in so it was not a full bladder.
They found that he had a paral ytic ileus. Not
very surprising really. So they sewed hi mup
agai n, and he continued to be a quadri plegic
wi th a burst abdomen. That went on for along
time. You will be pleased to knowthat he is
wandering around on sticks now.

He was a classic case of a mxed
presentation. The guy who rushes to the
surface after 50 mi nutes at 50 feet, expected
to be the classic gas enbolismpresentation,
yet he showed cl assi c deconpr essi on si ckness.

Denni s Wal der was the person who first
put forward some kind of an hypothesis for
this. | gave himcredit for this hypothesis
in a paper, and when | told himhe said “That
i s not what | neant at all”. He suggested that
in sone alveoli there mght be air trapping
whi ch nmi ght cause mi cro-barotrauna. That some
of the smaller alveoli m ght well distendw th
gas during ascent and bl i p of f bubblesintothe
pul nonary venous system These bubbl es coul d
seed and as they went through areas of high
inert gas | oading, those bubbles would grow
produci ng deconpressi on sickness.

Remenmbering that there are a lot of
peopl e who do a rapi d ascent and produce sub-
clinical EEG signs or nediastinal enphysena
fromdeconpressi onbarotrauna, it isaperfectly
reasonabl e wor ki ng hypot hesis that a person
can cone rapidly to the surface, discharge
into his bloodstream a shower of small
bubbl es, which really do not matter a damm.
Except i n those individual s whose tissues are
al ready | oaded wi th gas. They are wi t hi n a no-
stop tine, but they have got a fair |oad of
nitrogenintheir system The bubbles andthe
inert gas | oad act synergistically to produce
deconpr essi on sickness in the person who has
made a rapid ascent.

Chai rman: Dr John Kni ght

What you have been sayi ng confirns what
John M Il er was saying to us | ast year that the
peopl e t hat he gets fromthe Cari bbean usual |y
have a conbination of illnesses. It also
confirnmsthat i f youreally !l ook for neurol ogi cal
signs you can often find them
Question: Dr Bob Hare

I would liketo ask a coupl e of questions
about buoyant ascent. Firstly, | amcurious
t o knowwhet her, when you are breat hi ng out for
sonething like a mnute and a hal f ascendi ng
from100 feet, youget adesiretotake abreath
in. Secondly, could airway collapse be
prevent ed by breat hi ng out agai nst resi stance
t hrough pursed lips, in nuch the same way as
someone wi th enphysema does.

Dr David Elliott

To take the second question first. The
answer is yes. |If you can make the pressure
gradi ent | ess, by breat hi ng out t hrough pursed
l'i ps, maybe that woul d hel p, because it is an
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equal pressure point down the airway which
causes the trouble. There is no problemin
regard to your first question, in fact as one
comes up exhal i ng, onei s just washi ng COp out .

Buoyant ascent to ne is an ascent at
approximately 6 to 8 feet per second, when you
are in fact using positive buoyancy. Free
ascent is not atermthat | personally usein
association with diving. A free ascent is
really confinedto asubmarine escape training
tank. Apersonwhois breathing conpressed air
at depth froman air |ock, who then uses for
buoyancy nerel y hi s expanded chest contai ni ng
conpressed gas. That is a highly specialised
met hod of ascent. Because you have taken a
br eat h of conpressed gas at depth, you have got
no gear on, so the only buoyancy that you have
got is a full set of lungs. You have got to
use your full set of |ungsto get your body back
to the surface and yet you have got to bl ow out
enough so as not to burst your lungs. That is
freeascent. When!| didit, | bl ewout too nuch
and becanme negatively buoyant. Once you are
negatively buoyant you can only go down.
Question: Dr Bob Hare

Say you ar e scuba di ving at 100 feet, and
sonet hi ng goes wong and you wish to go up to
the surface faster than usual. Theoretically
you shoul d t ake a mi nute and a hal f to do t hat,
exhaling all the time. Does one get a desire
to breathe in on the way up? If not it nust
mean t hat the stretch receptors nust have al ot
to do with the desire to breathe in.

Dr David Elliott

The answer to your final phrase is an
absolute “YES'. There is no doubt about it,
the stretch receptors are very inportant.
W thout them snorkel diving would be a pain.
As far as the minute and a hal f ascent from100
feet goes, | see no problem COp washout is
goingto helpyouall theway. | would say once
againthat if you are having difficulty maki ng
it soslowy, flareeverything. Mke surethat
your fins are at right angles to your |egs.
Question: Dr M ke Page
During the first tal k you showed sl ides where
a diver’'s X-ray was normal before the ascent
and after t he ascent it had basal enphysenat ous
bul  ae. WAs that an expiratory filn? 1Is it
best to do an expiratory film in routine
screening rather than normal inspiration
chest X-rays?

Dr David Elliott

Dr John Harrison, who actually reported on
those films, went through a phase of saying
that every diver should really have an
inspiratory and an expiratory fil minorder to
detect bull ae t hat woul d ot herw se be hi dden.
On the very first one he pi cked up bul | ae t hat
woul d ot herwi se have been hi dden behind the
heart. The guy was a professional instructor
who had never had any kind of incident. | am
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not quite sure whether it hel ped or not. The
answer to your questionis that if youreally
want to be meticul ous, do both filmns.
Question: Dr Tony Slark

You did not nmention DI C (Dissem nated

Intravascul ar Coagulation) at all. Is this
the next thrilling installnent?

Dr David Elliott

No, not at all. There was about seven or
eight years ago lots of discussion as to
whet her or not the various effects of the bl ood
gas interface would in fact cause DIC. The
haemat ol ogi sts got to work and started | ooki ng
for fibrin degradation products and doi ng all
the ot her clever things that they do. The net
result was that DI C as such does not exist in
deconpression sickness. W say quite
specifically that intravascul ar coagul ation
does occur i n deconpr essi on si ckness. Therefore
the word that we have to be a little bit
semanti c about is disseminated. We arereally
saying that it is only in those parts of the
circul ati on where stasis occurs | onger than a

normal silicone clotting time that tine the
bl ood will coagul ate.
Question: Dr Tony Slark

How t hen do you account for slides that
you show and t hat ot hers have shown nany ti nes
in the past of extravascular clotting?

Dr David Elliott

Ext ravascul ar cl otting? You nean haenorr hage.
| woul d say that haenorrhage is a very conmmon
finding in the pathology of spinal cord
deconpressi on sickness. | would not like to
guess at what actual | y causes t he haenorr hage.

Chai rman: Dr John Kni ght
About five years ago anaesthesia was
besieged with cases of Dissem nated

I ntravascul ar Coagul opathy. It occurred in
everything. Over the past fiveyearsacertain
amount of sanity has returned. | nst ead of
saying that everybody, everytine anything
happened to them got DI C that you coul d not
det ect unl ess you did very speci alised bl ood
tests, nowwe are acceptingthat DICisinfact
rare in ordinary human trauna.
Question: Dr Mke Ransay

I would dispute that. VWhat you are
tal ki ng about is a condition, not a disease.
Afull blast DICis as rare as hen’s teeth |
agree. Thank God you do not nmeet many of them

I would like to know whether it is
i ntravascul ar coagul opathy or intravascul ar
coagul ation. Tonethereis adifference. The
first is a response to a stress. You | ooked
at the dog’ s spinal cord. Didyouexanmneits
bel | y vascul ature?

Dr David Elliott
No.

Question: Dr M ke Ransay

Was t he vascul ar status intherest of the
ani mal any different fromthat of the spinal
cord?

Dr David Elliott

You mean di d t he ani mal have a Di sseni nat ed
I ntravascul ar Coagul ati onthroughout itsentire
body? Is that your hypot hesi s? Then one woul d
expect surely, that the ani mal would not only
be suffering froma spinal cord |lesion. The
spi nal cord mani festations are not apresentation
of DIC. This was an ani mal which had done a
pretty horrendous dive. It woul d have survived
about three to five hours after the di ve ended
if it had not been sacrificed.
Question: Dr Janene Mannerheim

In the presentation of deconpression
si ckness howcomon are | i nb bends t hat ar e not
very painful? 1s severe headache on its own
ever a presentation?

Dr David Elliott

Bot h of these are good questions. | will
deal with the linb bends first. The trouble
about linb bends is that it is totally

subj ective. What the patient feels has to be
i nterpreted by hi mand passed on to t he doct or.

If you put a novice diver in a team with
experi enced prof essi onal divers, youw |l find
that the novice diver is always having pains
here and there. Things that the experienced
di ver just accepts as part of his way of life.

If you see a person doing a repetitive
nmovement, without even bei ng aware of it, keep
an eye on hi m Because maybe an hour or sol ater

he i s going to say that he has got pain. From
my own experience | would not be surprisedif

one or two of you had not had sinilar feelings
of disconfort. Oneis just not quite sure what

it is.

Yes, headache is a presenting
mani festation and it tends to be a m granous
type of headache. The hypothesis (we are great
on hypotheses, it is proving them that is
difficult) for what it is worth, is that the
platelets are all stirred up with the bubbl es
floating around. It is not wunlike the
mechani smof migraine. Those who di ve who are
mgraine sufferers say that if they get a
mgraine following a dive, it is one hell of
a mgraine as opposed to a normal headache.
Question: Dr Peter Janes
Can the neurol ogical signs of deconpression
si ckness be transient? How should you act if
they go away?



Dr David Elliott

Yes, t he neurol ogi cal mani festations can
be transient, in fact if you go back to Paul
Bert of one hundred years or so ago, before
reconpressi on was used for treatment, youw ||
find that a large proportion of people got
better wi thout any treatnent at all. The
trouble is that in this nodern day, when we
have treat nent, you can not predict which guy
is going to be the one who gets better, and
which is the guy who is going to get worse.

Question: Dr Peter Janes
This is aninteresting point. | had one
patient with slurred speech that |asted

fifteen m nutes and went away conpl etely. The
two chanbers that | rang both sai d that he was
not down | ong enough to be bent. He had dived
wi thin the no-deconpression tines.

Dr David Elliott

The thi ng about these peopl e who do get
better spontaneously and do not require
treatment, for there is nothing to treat, is
that they shoul d be handl ed i n t he sane way as
a person who has been successfully treated.
That is, they should be kept in the i nmedi ate
vicinity of the chanmber or got totheinmedi ate
vicinity of the chanber. Because there are
pl enty of peopl e who have had such transient
epi sodes, who maybe six hours later get a
recurrence whi ch was not sotransient. | think
t hose chambers nade two mni st akes.

Question: Dr John Knight

Do you expect sonmebody who presents with
chokes twel ve hours froma chanber, to be dead
by thetinme hegetstothe chanber? John Ml Il er
sai d | ast year that all untreated chokes were
fatal, but | have net di vers who have sai d t hat
t hey have had t he chokes and were not treated.

Dr David Elliott

It could be a very m|d formof chokes.
The chokes i s a mass of venous gas enbol i goi ng
tothelungs. | suppose thereis noreason why
they should not resolve normally and be a
transi ent phenonenon just |ike anythi ng el se.

Dr Tony Sl ark

There i s another answer and that is that
the majority of people do not report mnor

chokes. It is not a problemso far as | can
see with divers, though it nmay be wth
aviators. It isaveryrarething wth divers

and particularly with scuba divers.
Dr John Kni ght
Going on fromthat, two years ago | cane

up froma dive nuch faster than | normal |y do.
About thirty seconds after | got tothe surface
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| becane extrenely breathless. | alsostarted
to wheeze. | just could not control ny
respiration. There was no hope of nme swappi ng

to a snorkel. This lasted for about five
m nutes. | coul d not get myself intothe boat.
Al'l | could dowas to float inmy conpensator.

| thought that | possibly had done what | saw
in the abstracts of the UMS neeting, bubbled
ny bl ood on t he way up and got a | oad of bubbl es
inm lungs. Thinking back onit, inthe old
text books of anaesthesia, in the days when
they allowed spontaneous respiration for
neur osurgery, one of the things that you were
toldwas that if therespiratory rate suddenly
i ncreased, the patient had sucked air into a
vei n and devel oped gas enbolismof the |ung.
| wonder ed whet her you had had sim | ar stories
told to you, or had seen anything simlar?
Dougl as Wl ker put it downto atight wetsuit.

Dr David Elliott

No. | thinkit is because the popul ation
t hat we deal wi th do not do that ki nd of diving
and so do not get that kind of problem
Question: Dr George Thompson
| wonder whether David could specul ate

or tell us the nechanism of the feeling of
i npendi ng bl indness in gas enbolisn?

Dr David Elliott

Infact it isjust that the guys feel that
t hey are going blind and they do go blind. One
can only assunme that it is occipital or
sonewhere el se on the visual pathway.
Question: Dr Terry MG ath

| know of a diver sone tine ago who went
blindinoneeye. Hesaidit was |ike watching
a television screen go off. Not being very
experienced in this, | sent himoff to an
opht hal nol ogi st who sai d t hat he had a reti nal
artery thronbosis. Slowy over the ensuing
weeks his vision came back again.
Question: Unidentified Speaker
I have a question about micro-bubbles and
rapid conmpression fracturing mcro-bubbl es.

Dr David Elliott

| think what you are referring to are
m cro-nucl ei and the fact that if you conpress
sufficiently youw Il infact re-dissolvethe
mcro-nuclei. But thisis the sort of thing
you do with shrinps by banging them down to
1,500 feet intw seconds. It is not good for
humans.
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QUALI FI CATI ONS | N UNDERWATER MEDI CI NE

Department of Defence (Navy O fice)

Canmpbel | Park 4-7

10t h Novenber 1981
The Secretary,
Sout h Paci fic Underwater Medicine Society.
POST- GRADUATE QUALI FI CATI ON | N UNDERWATER
MEDI CI NE - POLI CY STATEMENT

1. Naval policy in respect of a postgraduate
qualificationinunderwater nmedicineis as
fol |l ows:

a. The RAN School of Underwater Medicine
(SUM is responsible for recomrendi ng
to the Director of Naval Training the
nanmes of those candi dates sel ected for
Under wat er Medi ci ne Cour ses.

b. Priority for placenment on Underwater
Medi ci ne courses is to be afforded as

foll ows:
(1) Serving Medical Oficers
(2) Reserve Medical Oficers

(3) Sponsored Governnent Medical Oficers.
(4) Ot hers - depending onjustificationand
vacanci es.

In respect of those described at sub-
paragraph b (4) above, only those with
an expressed interest in proceeding to
civilian academ c certification should
be accept ed.

c. The Underwater Medicine syllabusisto
be devel oped and mai nt ai ned by the RAN
SUMwi t h Navy OF fi ce acti ng as approvi ng
authority for Servicecertificationand
the Commonwealth Institute of Health
(CIH) acting as approving authority for
civilian accreditation. Navy O fice
and CIH should liaise with respect to
course content and should remain
receptive to suggestions fromthe RAN
SUM and the South Pacific Underwater
Medi ci ne Soci ety (SPUMB) for updating
of course content in the light of new
advances in this field.

d. The examination conmittee for civilian
academ c certification purposes is to
be nominated by CIH as the approving
aut hority. However, should ClHseefit,
thereis noobjectiontonomnationsfor
this committee being enlisted fromthe
RAN and/ or SPUMS.

e. The RAN SUMis the sole authority for
certifying the standards achieved by
Servi ce candi dates for the practise of
this specialty wthin the Service
environnent. However, CIHwi |l be the
approvi ng aut hority for those candi dat es
who are presentingfor civilianacadenc
certification (tentatively titled

‘ Medi cal Exam ner of Underwater and
Hyperbaric Wrkers’) by the CH

BT Trel oar

Surgeon Rear Admiral, RAN

Director Ceneral of Naval Health Services

NO NEED FOR CROCCDI LE TEARS

The threat to the-continued existence of
crocodil es in the northern part of Australi a,
a result of increasing human habitation and
t he val ue of their skinsinthefashi on narket,
has been contained. They are said to be the
cl osest surviving rel atives of the dinosaurs
and have been a fantastically successful
species in evolutionary terms. But they have
never aspiredto becone popul ar or cuddly even
in the estimation of their closest adnmirers
and are said towillingly bite the hand that
triestofeedthemfromthe noment of hat ching.
Zool ogi sts adnit that their studi es have to be
limted to the baby and juvenile stages
because the adults are “fairly difficult to
work with”. The fact that crocodil es seemto
have a potential to live for 100 years gives
t hem anot her edge over nere human observers.

live in a salt water

environnment w thout kidney or other danmage
remai ned a puzzle until Taplin and Gigg
di scovered that they had salt excretory gl ands
on their tongues, a site not initially
suspected by researchers. Mst aninals faced
with an excess salt probl emhave such gl ands
associated with their eyes or their nasal

passages. The crocodile’s habit of remaining
| argely submerged, allowing a flow of water

t hrough t he i nconpl et el y cl osed nout h, ensures
that the brine solutionis washed away. Their

abilitytoremainsubnergedisnot, apparently,

due to a “dive reflex” but rather to |ow
met aboli ¢ demands on their aerobic system

Forced diving, ie. if they are held down and
struggling, reduces their subnersion tine
bel ow 15 m nutes. As they kill by a
conbi nati on of vi ol ent shaki ng of their victim
pl us subnersi on, such breathhol ding tines are
fully adequate.

Their ability to

Because of their Protected Species status,
commerci al breeding has been started in the
Darwi n area. Malcolm Eardl ey, a pioneer in
thisactivity, startedtheventureto“recycle”
hi s hens when their egg laying fell off. The
parent stock of crocodil es was taken fromthe
wi | d and therefore renmins protected, but the
crops of young are “harvest ed” when t hey reach
a si ze sui tabl e f or handbags or ot her souvenirs.
There is always a bill for free |unches!
Though tough when adult, they are not reared
wi thout trouble. It was found that thelittle
crocs were dying though fed well on chickens
and the cause was ultinately identifiedas the
over fatty nature of the chickens. So for the
first six nonths the crocs are fed ground
buffal o, fish or wall aby and have their teeth
brushed with a fluoride toothpaste.

The OFficial posture concerningthe crocodile
popul ati on has, of necessity, to be sonmewhat
left hand/right hand separately operating.



The Tourist Commission has reasoned that
“People goto Africato see man-eatingtigers.
It’soneof thecountry'smainattractions. In
the Territory we have the only nan-eating
beast in Australia. Wy shouldn’'t we pronote
it?” So they have painted large green
crocodi |l es on several touri smpronotion buses
in Sydney. Meanwhile, in the Northern
Territory the Conservation Conm ssion have
the difficult job of trying to ensure that
nei t her the crocodil es nor the |l ocal popul ati on
cone to harm They hardly desire |l arge nunbers
of adult crocodil es aroundthetourist beaches,
what ever the Tourism pronoters may think of
the Authentic Local Colour this would add to
any holiday. Although there have been only
three fatalities (one a diver) and three
serious other incidents inthe NT in the | ast
three years, any attack is bad news to those
i nvol ved. Attacks also occur in north
Queensl and and Western Australi a. So the
Conservati on Conmi ssion hasinitiatedaphone-
i n*“dob-the-croc” 24 hour servi ce and undert ake
a search-and-relocate exercise for those
noted in areas frequented by nunbers of
peopl e.

Crocodilesarethelargest terrestrial predator
in Australia and if they were renoved, the
whol e bal ance of things right down the line
woul d be shifted in an unpredictabl e nanner.
Rel atively little is known about them so
wildliferangers in Queensland are to be given
courses on the preservation of crocodil es and
wildlife rangers. They are being taught how
totell the “good” fromthe “baddy” crocodil es,
howol d they are, howlarge they are likely to
grow, howto catch and renove themif required,
and to find out what they like toeat. It is
hoped, for the sake of all concerned, that the
answer wi ||l not be “people”.

SYDNEY MEETI NG
Saturday 20th March 1982

A nmeeting of the South Pacific Underwater
Medi ci ne Soci ety wi ||l be hel d on Sat urday 20t h
March, 1982 at HVAS PENGUI N. The venue wl |
be the conference room of the Naval Staff
Col | ege.

The organi ser is Dr Peter Sullivan, the
Oficer in charge of the RAN School of
Under wat er Medi ci ne, tel ephone 02-690 0333.
(Naval working hours 0800-1200, 1300-1600).
I ntendi ng speakers are requested to contact
hi m as soon as possible.

SUBSCRI PTI ONS

Menbers pay $20.00 vyearly and Associate
Menbers $15. 00. Associ ate Menbership is
avai |l abl etothose neither medically qualified
nor engaged in hyperbaric or underwater
related research. Menbership entitles
attendance at nmeetings and the. Annual
Scientific Conference and receipt of the
Jour nal / Newsl etter. Anyone interested in
j oi ni ng SPUMS should witetothe Secretary of
SPUMS, Dr Christopher J Lourey, 43 Canadi an
Bay Road, Mount Eliza WVIC 3930.
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UNDERSEA MEDI CAL SOCI ETY 1982 ANNUAL
MEETI NG

This will be held in Norfolk, Virginia, from
4th to 6th June 1982. The programre will
consi st of a Synposiumon Diving Safety, sone
tutorials, oral sessions, posters and a poster
synposium Dr John MIler, the SPUMS guest
speaker in 1980, is once again the Programe
Conmittee Chairman. The |l ast time he had this
position was for the 1979 neeting in M am
whi ch was a great success. He is hoping to
i nvol ve the Cousteau Society and the South
East Consortium for Undersea Research with
their research ship.

Dr MIler al so hopes to have a speci al section
for associate nenbers covering technical
aspects of chanber and diving systens,
hyper bari c nur ses and of f - shor e communi cati ons.

7TH ANNUAL CONFERENCE ON THE CLI NI CAL
APPLI CATI ON OF HYPERBARI C OXYGEN

To be held 9-11 June 1982 at the

DI SNEYLAND HOTEL
Anaheim California

Pl enary Sessi ons on Use of HBOi n Neur ol ogi cal
Di sorders and Anaerobic |nfections.

For nore information, contact:
Bar onedi cal Departnment Menorial Hospital
Medi cal Center

2801 Atl antic Avenue,
Long Beach, CA 90801-1428

NOTES TO CORRESPONDENTS AND AUTHORS

Pl ease type all correspondence, in double
spaci ng and only on one si de of the paper, and
be certain to give your nane and address even
though they may not be for publication.

Aut hor s are request ed to be consi derat e of the
limted facilities for the redrawing of
tables, graphs or illustrations and shoul d
provi de these in a presentation suitable for
phot o-reduction direct. Books, journals,
notices of synposia etc., wll be given
consideration for notice in this journal.

REPRI NTI NG OF ARTI CLES

Permission to reprint articles from this
journal will be granted on applicationtothe
Editor in the case of original contributions.
Papers that are here reprinted from anot her
(stated) sourcerequire direct applicationto
the origi nal publisher, this beingthecondition
of publication in the SPUMS Journal .

Addr ess correspondence to:

Dr Dougl as \Wal ker,
Edi tor, SPUMS,

PO Box 120,
NARRABEEN NSW 2101
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SPUMS ANNUAL SCI ENTI FI C MEETI NG 1982

Pl ace: MADANG RESORT HOTEL
Madang,
Papua New Cui nea
Dat es: June 26th to July 5th
Mai n Topi c: FI TNESS TO DI VE

Quest Speaker: Dr A A (Fred)Bove

Or gani ser: Dr John Kni ght,

80 Vel lington Parade,

East Mel bourne VIC 3002
Travel Agents: Allways Travel,

168 Hi gh Street,
Ashburton WVIC 3147
Tel: 03-25 8818

(Reverse charges)

The Conmittee of SPUMS has chosen a beauti ful
sitefor thenmeeting. The divingis excellent.
The guest speaker, Dr Fred Bove, wll be
I ecturing on the follow ng topics:

A basis for drug therapy in deconpression
si ckness

Strategies for treatnent of deconpression
si ckness when no chanber is avail able

Exerci se physi ol ogy

Fi t ness for diving:

Car di ovascul ar di sorders and di vi ng

Pul monary di sorders and divi ng

O her nedical problens and diving.

Dr Bove is well qualified to educate SPUMS
nmenbers as he is not only a cardiol ogi st who

is also a diving instructor but also the
Chai rman of the Education Committee of the
Undersea Medical Society. H's research

projects have included working with David
Elliott and John Hall enbeck el ucidating the
part venous stasis plays in the production of
spi nal deconpression sickness.

The Conmittee hopes that the neeting will be
abl e to produce, or at | east start the process
of producing, a statenment on the mninum
standards of physical fitness required for
Australian sports diver trainees. That this
i s necessary was shown by the letter fromthe
FAUI National executive published inthe |ast
i ssue of the Journal. The relevant chapter in
the Second Edition of “Diving and Subaquatic
Medi ci ne” by Ednonds, Lowry and Pennef at her,
with this and the last issue of the Journal,
wi Il hel p menbers prepare their contributions
to the discussions.

That is not to say that there is no place for
papers on other topics of underwater and
surface interest at this meeting. Al r eady
papers on drowni ng, ENT probl enms and dysbaric
ost eonecr osi s have been of fered. Produce your
paper and get your nane in print.

EXECUTI VE COW TTEE OF SPUNMS

Nomi nations are required for
posi tions:

the follow ng

Pr esi dent

Secretary

Treasurer

Edi t or

Three conm ttee nenbers

Nomi nat i ons si gned by t he nomni nee, t he proposer
and the seconder nust be in the hands of the
Secretary by 15TH MAY 1982. Hi s address is:

Dr CJ Lourey,
43 Canadi an Bay Road,
M Eliza, Victoria, 3930

By the President:

Dr Lourey will not be standing for Secretary.
The Soci ety needs an energetic nmenber, whois
willing to devote about three hours a week to
the Soci ety’ s busi ness, to succeed him SPUVS
is your Society. |Its continuance depends on
your activity. Volunteer for office and help
sustain SPUMS and increase its influence and
ef fecti veness.

John Kni ght

COURSES | N UNDERWATER MEDI Cl NE

The RAN School of Underwater Medicine will be
running courses in underwater nedicine in
Sept enber 1982.

The basic course will run from 6th to 17th
Sept enber .

The advanced course will run from 20th to
Cct ober 1st Sept enber.

There is no charge for the course. However,
the RAN cannot provide acconmpdation for
civilians.

Appl i cations should be nmade in witing to:

A C, RAN School of Underwater Medicine,
HVAS PENGUI N,
Bal noral Naval PO NSW 2091

Menmbers’ attention is drawn to the RAN policy
statenent on postgraduate qualification in
Under wat er Medi ci ne.

Appl i cations shoul d i ncl ude detail s of nedi cal
qualifications, age, experience andthe reasons
for wishing to attend the course. Places in
the courses will be allocated by the RAN
SPUMS no | onger has any say in who does the
course. So do not apply to the Secretary,
SPUMS, write instead to O C, RAN SUM



MASTER FI SHERVEN OF THE QUEENSLAND BEACHES

The hunbl e bl ood-worm a popul ar bait for use
by famly fishing expeditions in Queensl and,
has recently been re-classified (pronmoted up
the Evolutionary |adder?) as a “fish” under
t he Fi sheries Act. This has, not surprisingly,
littleto dowith the newlnstitute of Marine
Science but a lot to do with the insatiable

need for increased State tax incone.
The State’s Mnister for Primary Industries
has noted that the |ocal worm digging had

becone Bi g Busi ness i n Queensl| and, sal es bei ng
estinated at $2 mi | lion yearly. No Governnment
likes to introduce newtaxes visibly, so the
sinpl er option was taken to call these sea-
land dwellers “fish” and to apply already
operative regulations. There was an outcry
that this would effect nmany “battlers”, the
smal | -tine entrepreneurs for solonginvol ved
inthe bait-supply business. They woul d have
been forced to register as Master Fishernen,
becone nmenbers of the Queensl and Conmerci al
Fi shernen’s Organisation, register their
di nghi es and pay a f ee f or each person di ggi ng.
This was likely to cost a battler with an
out board dinghy $180 yearly in governnent
char ges.

The M nister replied that such people could
take out a $10 |icence as Assi stant Fi shernen
and work for a comercial fisherman or a $40
|'i cence as assi stants (seni - Mast er Fi shernen?).

There is no truth in the rumour that aviary
keepers wll have to register with the
Depart ment of Transport (Air) or that earthworm

breeders are considering taking out Gun
I'i cences.
I'T WARNI NG !'!
VHY TWO ALUM NI UM CYLI NDERS EXPLCDED I N THE
USA

Early thisyear (1981) thereweretwoincidents
i n Fl orida where al um ni umcyl i nders expl oded
during filling in dive stores. 1n one of the
stores the store owner and four customers were
injured, in the other the store owner’s son
(who was filling the cylinder) had his |egs
bl own off. In each caseit was the first tinme
the cylinder had been filled after being
repai nted or refinishedat | ocal paint stores,
the method used involving high tenperature
“curing” of the paint.

Because of | ack of proper control of the heat

i nvol ved the cylinders may | ose t heir tenper.

US Gover nnent regul ati ons speci fy t hat al um ni um
cylinders subjectedtothe action of fire MUST
be renoved fromservice. The Conpressed Gas
Associ ati on (Panmphl et C-6. 1) further specifies
that an aluminium cylinder which has been
exposed to nore t han 360°F SHALL BE CONDEMNED.

Fai lure to adhere to these requirenments coul d
cause further tragi c acci dents due to cylinder

netal failure.

It is suggested that before filling any
cylinder the hydrostatic test date be checked
to establish that it is nore recent than any
repai nting by a nethod involving heating. A
new hydrostatic test is essential BEFORE any
such cylinder is filled with conpressed air.

CAN I BE A MASTER FISHERMAN

WHEN I GROW UP?

A STRI PED WET SU T DI SCOURAGES SHARKS . ...
PERHAPS

Question

OnaTVprogram it was stated that sharks fear
t he banded sea snake and t hat sone di vers have
painted their wet suits to resenble this
ani mal toward of f shark attacks. Is astriped
wet suit actually aneffectivesharkrepellent?

Answer

Striped wet suits dotendto deter sharks from
approaching divers but not for the reason
stated. Sharks are not in fear of the banded
sea snake and, infact, actually prey uponit.
The reason for the deterrent ef fect appearsto
be that sharks are frightened by the presence
of asixtoeight feet (withflippers) creature
that i s strongly and unusual Iy col oured. This
woul d al so expl ai n why Atl anti c sharks, which
never cone i nto contact wi th sea snakes, avoi d
divers in striped wet suits.

The behavi our of sharks i s not wel | under st ood,

and so the above method of repelling themis
not conpl etely fool proof. |t should be kept
in mind that the individuals involved in
testing the striped wet suits are experienced
in diving in shark-infested waters and know
howto avoid truly risky situations. For the
maj ority of divers, the best way to avoi d shark
attack is sinply not to dive in waters where
these animal s are seen. Illustrations of the
sharks likely to be seen by divers are
presented in SHARKS AND OTHER DANGEROUS SEA
CREATURES by ldaz and Jerry Greenberg, 1981
(Pl anet Ocean Book and G ft Shop, | nternati onal

Cceanogr aphi ¢ Foundati on, 3979 R ckenbacker
Causeway, Virginia Key, Manm, Florida 33149,

USA) .

Reprint ed by ki nd perm ssion of the | OF, from
Sea Secrets, July to August !981)
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M NUTES OF THE EXECUTI VE NEETI NG

Hel d at 1030 hours on 17th COctober, 1981 at 8

Benbri dge Avenue, Frankston.

PRESENT: J Knight, C Lourey, W Hurst, J
McKee, J Doncaster, V Brand

APCLCOA ES: D Wl ker

M NUTES OF PREVI QUS MEETI NG
Read and accepted as correct.
BUSI NESS ARI SI NG

A. Diving Energency Notice:

Layout accepted. A copy of this will be
included in the next Newsletter. It isto
be circularized to all Public Hospitals in
all States of Australia and New Zeal and.

B. SPUMS is to apply for Associ ate Menbership
of the Australian Resuscitation Council.

CORRESPONDENCE:
Was received fromthe foll ow ng:

1. Departnment of Health (Commonwealth
Government) - refusing perm ssionto publish
the Draft Statenent of needs of the “Diving
Central Medical Registry”.

Associ ation of

2. Professional Di vers

Aust r al asi a.

3. The President of the Undersea Medical
Society - re SPUMS and UVS affiliation.

4. Dr Harry Oxer - rethe WA Protocol for Diving
Acci dent s.

5. Dr Jimy How - re subscription rates in
overseas countries.

6. Dr Norman Mclver - re Flying after
Sem nar in UK January 1982

Di vi ng

BUSI NESS ARI SI NG FROM CORRESPONDENCE:

The Conmittee unaninously supported the
affiliationwith UMS. The cross-fertilization
between the two Societies wll bear many
fruits.

Notice of the Flying after Diving Sem nar in
the UK in February 1982 is to be promul gated
inthe Journal. Representation fromSPUMS is
invited. Any SPUMS Menber who will be in the
UK at this tinme and who would like to attend
is requested to contact the Secretary of
SPUMS.

TREASURER S REPORT

Current cashinthe Bank at 25t h Sept enber 1981
- $7,189. 00. The investnent accounts are
unchanged fromt he Audi tor’ s Report dat ed 30th
April, 1981.

PRESI DENT" S REPORT

The 1982 AGM Scientific Meeting is to be held
in Madang - Papua New Cuinea. The official
dates are 26th June to 6th July 1982.

The GQuest Speaker/Keynote Lecturer is Dr
Al fred Bove. The general thene of this neeting
will be “Fitness to Dive”.

SECRETARY’ S REPCRT

The Secretary reported the current activities
of the Soci ety insupportingthe establishment
of the Central Medi cal Registry. Thesituation
at present is that the Mnister of Health is
exam ni ng the evidence before him

NEWSLETTER

The Jul y- Sept enber | ssue of the Journal is now
at the Printers. The next issue will be the
Decenber quarter Journal . The Speci al Synposi um
| ssue will be published in Decenber also.

As listed separately (not printed).

FUTURE MEETI NGS

(1) Western Australia - 12th Decenber 1981
at the M Lawl ey Col | ege of Advanced Educat i on.

(2) It
School

is hoped to have a Meeting at the
of Underwat er Medicine in March 1982.

(3) Venues for the 1983 AGM were di scussed
- tw sites for close investigation are
Guadal canal and Tahiti. The Secretary is to
i nvestigate further.

COURSES | N UNDERWATER MEDI CI NE

No further dates are available for these
courses conducted by the Royal Australian
Navy. Applications to attend the Septenber
1981 course exceeded the number of places
avai | able. The Royal Australian Navy makes
the final selection of candidates.

GENERAL BUSI NESS

The Secretary raised the topic of “Travel
Subsi dy” to attend Executi ve Conmi tt ee Meeti ng.
Thi s concept hopefully will encourage greater
participation in the Executive by nmenbers of
the Soci ety. Before any decisionis nade, this
matter will be raised at the next AGM

Nomi nati ons for the positions onthe Executive

are to be called for in the next issue

(Decenber quarter) of the Journal.

The Meeting closed at 1230 hours.

Chri stopher J Lourey
Secretary - SPUVB



